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CLAIMS 



[Claim(s)] 

[Claim 1] The flat-spring device characterized by to constitute so that the sequential press 
function of two or more spring operation sections of the above-mentioned flat spring may be 
carried out according to change of the press location of the press member which forms two or 
more spring operation sections arranged in the location where bending fields differ in the 
movable end of the flat spring which the fixed end fixed to the flat-spring anchoring member, 
and is pressed at the movable end of the above-mentioned flat spring. 

[Claim 2] A press member is elastically pressed to the flat spring anchoring member side by the 
movable end of the flat spring which the fixed end fixed to the flat spring anchoring member. In 
the flat spring device constituted so that the elasticity of the movable end of the above-mentioned 
location spring might be resisted and migration adjustment of the above-mentioned press 
member might be carried out with the stretching screw attached in the above-mentioned flat 
spring anchoring member The flat spring device characterized by constituting so that two or 
more spring operation sections arranged in the location where bending fields differ in the 
movable end of the above-mentioned flat spring may be formed and two or more above- 
mentioned spring operation sections of the above-mentioned flat spring may carry out a 
sequential press function according to change of the adjustment position of the above-mentioned 
press member by the above-mentioned stretching screw. 

[Claim 3] The thread in which a pickup means to record and/or reproduce data to a disk-like 
record medium was carried, The guide shaft to which it is attached in a pickup loading frame and 
shows the above-mentioned thread, The flat spring which the fixed end fixes on the above- 
mentioned pickup loading frame, and presses elastically the movable-end side of the above- 
mentioned guide shaft on the pickup loading frame by the movable end, In disk drive equipment 
equipped with the skew stretching screw which is attached in the above-mentioned pickup 
loading frame, resists the elasticity of the movable end of the above-mentioned flat spring, and 
carries out migration adjustment of the movable-end side of the above-mentioned guide shaft 
Disk drive equipment characterized by constituting so that two or more spring operation sections 
from which a bending field differs in the movable end of the above-mentioned flat spring may be 
formed and the sequential press function of two or more spring operation sections of the above- 
mentioned flat spring may be carried out according to change of the adjustment position by the 
side of the movable end of the above-mentioned guide shaft by the above-mentioned skew 
stretching screw. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the optimal disk drive 
equipment for applying to the optical disk unit which performs record and/or playback of CD, 
DVD, etc. of an optical disk. 
[0002] 

[Description of the Prior Art] The applicant of this invention has applied for the optical disk unit 
of tray-loading as shown in drawing 35 - drawing 42 as an optical disk unit which is an example 
of disk drive equipment previously. First, as shown in drawing 35 , after this lays horizontally in 
the hollow 3 formed in the top face of body of tray 2a of the disk tray 2 an optical disk 1 like CD 
which is a disk-like record medium, or DVD If tray front panel 2b of the disk tray 2 is lightly 
pushed in the direction of arrow-head a, a loading switch (not shown) will serve as ON and by 
the loading device unit 27 mentioned later As shown in drawing 36 , the disk tray 2 is 
horizontally drawn in the disk unit body 6 of an optical disk unit 5 from the tray entrance 4 of the 
front panel 60 from [ which is the direction of loading ] arrow-head a. Loading of the optical disk 
1 is horizontally carried out automatically on the disk table of a spindle motor so that it may 
mention later. 

[0003] And after this loading, the rotation drive of the optical disk 1 is carried out at high speed 
by the spindle motor with the record from a host computer, a playback command signal, etc., and 
data are recorded and/or reproduced by the optical disk 1 by the optical pickup which is the 
pickup means of data. And if ejection ** 7 of the front panel 60 is pushed after record of this 
optical disk 1, and/or playback, as shown in drawing 35 , it is constituted by the loading device 
unit 27 mentioned later so that unloading of the disk tray 2 may be automatically carried out out 
of the disk unit body 6 from the tray entrance 4 in the direction of arrow-head b which is the 
direction of unloading. 

[0004] Next, as shown in drawing 37 - drawing 42 , are right-angled to level body of tray 2a, and 
the arrow head a and the direction of b of the disk tray 2. And perpendicular-like tray front panel 
2b is fabricated with synthetic resin etc. The slot-like base opening 8 which was missing from 
the back end section (edge by the side of direction of arrow-head a) side from the center section 
of the hollow 3 of body of tray 2a, and met the arrow head a which are loading and the direction 
of unloading, and the tray pin center,large PI parallel to the direction of b is formed. And this 
disk tray 2 is constituted so that a receipts-and-payments drive may be carried out by the tray 
migration device (not shown) of a loading device at a level with an arrow head a and the 
direction of b to the disk unit body 6. In addition, four disk presser-foot section 3a is attached in 
four places of the periphery of the hollow 3 of the disk tray 2 free [ rotation adjustment ], and it 
is constituted so that the optical disk 1 inserted in the shape of a perpendicular into the hollow 3 
at the time of perpendicular use of an optical disk unit 5 can be held by such disk presser-foot 
section 3a. 

[0005] Next, the chassis 14 almost shallow at a core box fabricated with synthetic resin etc. is 
formed in the interior of the disk unit body 6, and the rise-and-fall frame 16 fabricated with 
synthetic resin, a sheet metal, etc. is attached in opening 14b with the almost big shape of a 
rectangle formed in pars-basilaris-ossis-occipitalis 14a of this chassis 14. a total of four which 
are the shock absorber constituted from elastic members, such as rubber, by this rise-and-fall 
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frame 16 at two places of the right-and-left both sides by the side of back end section 16a, and 
two places of the right-and-left both sides by the side of front end section 1 6b - the insulators 1 9 
and 20 of a gourd mold are attached mostly. And the insulator 20 of a Uichi Hidari pair with 
which the insulator 19 of a Uichi Hidari pair attached in back end section 16a of the rise-and-fall 
frame 16 was attached in the upper part by the side of the back end of pars-basilaris-ossis- 
occipitalis 14a of a chassis 14, and was attached in front end section 16b of the rise-and-fall 
frame 16 with the ** screw 21 inserted in in these centers is attached in the lower part of the 
right-and-left both sides of the rise-and-fall drive frame 23 with the ** screw 22 inserted in in the 
center. And it is constituted so that a rise-and-fall drive may be carried out by rotation of the 
vertical direction where the front end section 16b side of the rise-and-fall frame 16 used the 
insulator 19 of a Uichi Hidari pair by the side of that back end section 16a as the rotation 
supporting point through the insulator 20 of a right-and-left pair by this rise-and-fall drive frame 
23 in an arrow head c and the direction of d. 

[0006] The loading device unit 27 is attached in the upper part by the side of the front end of 
pars-basilaris-ossis-occipitalis 14a of a chassis 14. And this loading device unit 27 It has the cam 
lever 34 by which a rotation drive is carried out through the belt transmission device 29 and the 
gear driving mechanism 30 by the loading motor 28. This rise-and-fall drive frame 23 is attached 
in the vertical direction free [ rotation ] at the right-and-left both-sides section of the front end 
side approach of opening 14b of a chassis 14 by the supporting-point pin 24 of a Uichi Hidari 
pair prepared in the back end section of those right-and-left both sides. The rise-and-fall guide 
pin 25 of a Uichi Hidari pair is attached in the front [ pin / 24 / of the Uichi Hidari pair in the 
right-and-left both sides of this rise-and-fall drive frame 23 / supporting-point ] side location. 
And the cam follower pin 36 of the front end of the rise-and-fall drive frame 23 mostly attached 
in the center section is inserted into the cam groove 35 of a cam lever 34. 

[0007] And after drawing at a level with the direction of arrow-head a by the loading motor from 
the unloading location besides the optical disk unit 5 which shows the disk tray 2 to drawing 35 
to the loading location in the optical disk unit 5 which shows drawing 36 and drawing 38 at the 
time of loading The rise drive of the cam follower pin 36 at the tip of the rise-and-fall drive 
frame 23 is carried out in the direction of arrow-head c which is the upper part by the cam 
groove 35 of the cam lever 34 by which a rotation drive is carried out in the direction of arrow- 
head c' by drawing 39 . A rise drive is carried out in the direction of arrow-head c a core [ the 
insulator 19 of a Uichi Hidari pair ] to the rise location which rises as shown in drawing 38 from 
the downward location which inclined with the rise-and-fall drive frame 23 in the slanting lower 
part which shows the rise-and-fall frame 16 to drawing 37 through an insulator 20, and becomes 
level. 

[0008] and at the time of the unloading of the disk tray 2 By the reverse action at the time of 
loading, the downward drive of the cam follower pin 36 is carried out in the direction of arrow- 
head d which is a lower part by the cam groove 35 of the cam lever 34 by which a rotation drive 
is carried out in the direction of arrow-head d' by drawing 39 . After carrying out a downward 
drive in the direction of arrow-head d to the downward location shown in drawing 37 with the 
rise-and-fall drive frame 23 from the rise location which shows the rise-and-fall frame 16 to 
drawing 38 centering on the insulator 19 of a Uichi Hidari pair through an insulator 20, It 
extrudes in the direction of arrow-head b from the loading location in the optical disk unit 5 
which shows the disk tray 2 to drawing 36 and drawing 38 to the unloading location besides the 
optical disk unit 5 which shows drawing 35 and drawing 37 . in addition, the forward inverse 
rotation drive of the pinion 31 prepared into the gear driving mechanism 30 of this loading 
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device unit 27 — a rack (not shown) — minding — the disk tray 2 — an arrow head a and the 
direction of b — loading — and it is constituted so that an unloading drive may be carried out. 
[0009] Next, the rise-and-fall frame 16 which constitutes the unit base of the optical pickup unit 
38 which is a pickup unit of data is mostly constituted by the rectangle-like frame configuration. 
And the spindle motor 39 is carried in the upper part of front end section 16b of the rise-and-fall 
frame 16 in the shape of a perpendicular, and the disk table 40 constituted from magnetic 
members, such as a metal, by the upper limit of the motor shaft 39a has fixed in the shape of a 
horizontal. In addition, centering guide 40a to which fitting of the main hole la of an optical disk 
1 is carried out is formed in the center of the upper part of the disk table 40 at one. Moreover, the 
optical pickup 41 by which it was formed inside the rise-and-fall frame 16 and which is data 
pickup mostly at the back side of a spindle motor 39 is carried in the shape of a horizontal within 
rectangle-like opening 16c. And this optical pickup 41 has the thread 43 in which the objective 
lens 42 was carried, and the optical block which transmits and receives a laser beam to an 
objective lens 42 is attached in the side face of that thread 43 at one. In addition, the objective 
lens actuator section 44 formed toward the optical disk 1 convex on the thread 43 is carried, and 
the objective lens 42 is built into the upper part of the objective lens actuator section 44 by the 
biaxial actuator. 

[0010] and in the upper part of one flank by the side of back end section 16a of the rise-and-fall 
frame 16 The guide shafts 45 and 46 of a Uichi Hidari pair which consist of a guide main shaft 
45 and a guide countershaft 46 are met in a thread 43. An arrow head a The thread migration 
device 47 which carries out straight-line migration is attached in the direction of b. This thread 
migration device 47 It has the pinion 50 by which a forward inverse rotation drive is carried out 
through the gear train 49 with the thread drive motor 48, and the rack 51 in which are attached in 
one side face of a thread 43, and a straight-line drive is carried out by the pinion 50. In addition, 
the spindle motor 39 and the objective lens 42 are arranged on the tray pin center,large PI, and 
the objective lens 42 is constituted so that it may be moved in an arrow head a and the direction 
of b along the tray pin center,large PI . In addition, the skew adjustment device unit 57 which 
performs include-angle adjustment of the vertical direction of the main guide shaft 45 and the 
subguide shaft 46 is carried in the lower part of the rise-and-fall frame 16. 
[001 1] As the upper part of the disk tray 2 is crossed, the clamper support frame 52 fabricated 
with the sheet metal etc. between the upper limit sections of the right-and-left both-sides plate of 
a chassis 14 is constructed horizontally. And in a right above [ the disk table 40 ] location The 
disc-like disk clamper 53 fabricated with the synthetic resin which is a nonmagnetic member in 
the circular hole 54 formed in the mid gear of the clamper support frame 52 is fixed within the 
limits, and is held free [ migration ] in the upper and lower sides, right and left, and order. In 
addition, clamper receptacle 52a which catches flange 53a really fabricated by the periphery of 
the upper limit of the disk clamper 53 from a lower part is formed in the periphery of the circular 
hole 54 of the clamper support frame 52 at one. And the disc-like magnet 55 is horizontally laid 
under the central upper part of this disk clamper 53. Moreover, arm-top-cover 6b fabricated with 
the sheet metal which is a magnetic member as straddled the upper part of the clamper support 
frame 52 is attached in the upper part of a chassis 14. 

[0012] Therefore, when the rise-and-fall frame 16 as shown in drawing 38 , after loading was 
carried out on the disk tray 2 horizontally [ an optical disk 1 ] from arrow-head a in the disk unit 
body 6 goes up in the direction of arrow-head c to a rise location and it becomes level, the disk 
table 40 is inserted in the upper part from the base opening 8 of the disk tray 2, and fitting of the 
centering guide of the disk table 40 40a is carried out to core hole of optical disk 1 la from a 
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lower part. And while an optical disk 1 is captivated up in the hollow 3 of the disk tray 2 on the 
disk table 40, the disk clamper 53 surfaces from flange receptacle 52a of the clamper support 
frame 52 slightly to the upper part. At this time, it is drawn in on the disk table 40 according to 
the magnetic-attraction force of a magnet 55 by the disk table 40 on which the disk clamper 53 
approached that inferior surface of tongue, and chucking of the optical disk 1 is carried out 
horizontally on the disk table 40 by that disk clamper 53. 

[0013] And as shown in drawing 38 - drawing 42 , while the rotation drive of the optical disk 1 is 
carried out by the record from a host computer, the playback command signal, etc. at high speed, 
such as 3600 or more etc. rpm, with a spindle motor 39, the thread 43 of the optical pickup 41 is 
moved in an arrow head a and the direction of b by the thread migration device 47, and an 
objective lens 42 is sought in an arrow head a and the direction of b along the tray pin 
center,large PI with them. And while the inferior surface of tongue of an optical disk 1 irradiates 
the spot light of the laser beam transmitted from an optical block and it converges on it with an 
objective lens 42, the reflected light is received by optical block through an objective lens 42, 
and data are recorded and/or reproduced by the optical disk 1 . 

[0014] In addition, the thread migration device 47 moves a thread 43 in an arrow head a and the 
direction of b in accordance with the guide shafts 45 and 46 of a Uichi Hidari pair, when the 
pinion 50 by which a forward inverse rotation drive is carried out through the gear train 49 with 
the thread drive motor 48 carries out the straight-line drive of the rack 5 1 . And if ejection ** 7 is 
pushed after record of an optical disk 1, and/or playback, as shown in drawing 37 After chucking 
discharge is carried out and the disk table 40 secedes from the disk clamper 53 under the optical 
disk 1, as the rise-and-fall frame 16 descends in the direction of arrow-head d to a downward 
location, and it is shown in drawing 37 An optical disk 1 is laid horizontally in the hollow 3 of 
the disk tray 2, and as shown in drawing 35 , it is constituted so that unloading may be carried 
out at a level with the direction of arrow-head b out of the disk unit body 6. 
[0015] 

[Problem(s) to be Solved by the Invention] By the way, in order that large capacity-ization (high 
density record) of storage capacity may be promoted and this light source disk unit may attain 
that large capacity-ization, various kinds of thinking (trial) is performed. For example, the thing 
which aimed at improvement in the precision of each part article. What is performing highly 
precise adjustment in a manufacture phase. Furthermore, there are some which took in the 
manufacture which can be adjusted to real time using the initial signal of an optical disk 1. The 
skew adjustment device for adjusting the angle of skew which is the include angle of the optical 
axis of the objective lens 42 of the optical pickup unit 38 to the optical disk 1 by which chucking 
was carried out on the disk table 40 especially is important, and unless high precision adjustment 
of the angle of skew is carried out, record and/or playback of the high density of the data of an 
optical disk 1 cannot be performed. 

[0016] Drawing 22 shows the skew adjustment device 71 of a short form, fixes to a rise-and-fall 
frame (not shown) the guide main shaft 45 to which it shows the thread 43 of the optical pickup 
41, and enables it to adjust an angle of skew by carrying out include-angle adjustment of the 
guide countershaft 46 in the vertical direction with the flat spring 72 and the skew stretching 
screw 73 with which tip 72a was crooked in about V molds. Under the present circumstances, as 
shown in (B) of drawing 22 , after the center position P6 of the guide countershaft 46 has shifted 
to 0.5mm upper part to the center position P5 of the guide main shaft 45, [ for example, ] As the 
aperture include angle of the V type of tip 72a of flat spring 72 should be 100 degrees and it is 
shown in (A) of drawing 22 on the basis of this location The skew stretching screw 73 is 
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loosened by 0.5mm to an upper part side, and if it adjusts so that the center position P6 of the 
guide countershaft 46 over the center position P5 of the guide main shaft 45 can be shifted to 
1mm upper part, it will be shortened by the aperture angle of the V type of tip 72a of flat spring 
72 at 90 degrees. Conversely, as shown in (C) of drawing 22 , the skew stretching screw 73 is 
thrust into a lower part side 0.5mm, and if it adjusts so that the center position P6 of the guide 
main shaft 46 can be shifted below to the location used as 0mm to the center position P5 of the 
guide main shaft 45, the aperture angle of the V type of tip 72a of flat spring 72 will spread at 
125 degrees, thus, the guide countershaft 46 ~ the vertical direction ~ 1mm ****-- only by [ 
slight ] carrying out stroke part migration adjustment If elastic deformation will be carried out 
and the movable range of the vertical direction of tip 72a of flat spring 72 becomes large at 1mm 
or more by big include-angle within the limits whose aperture angle of the V type of tip 72a of 
flat spring 72 is 90 degrees - 125 degrees It can consider that tip 72a of the flat spring 72 goes 
into a plastic deformation generating field easily, and it becomes impossible for tip 72a of the 
flat spring 72 to restore it to the original configuration. And if it becomes impossible for tip 72a 
of this flat spring 72 to revert to the original right configuration, it will become impossible to fix 
the guide countershaft 46 to a rise-and-fall frame with sufficient stability, and the serious 
accident said that deviation will occur in the backlash and angle of skew of the guide main shaft 
46 will occur. Moreover, since the optical pickup unit 38 was exchanged, the same problem will 
be generated also when the amount of pushing of the guide countershaft 46 by the skew 
stretching screw 73 becomes small. 

[0017] This invention is made in order to solve the above-mentioned problem, and even when 
the movable range of a press member is large, it aims at offering the flat-spring device by which 
the press function of the press member by the plastic deformation of the movable end of flat 
spring was made not to be lost, and disk drive equipment in the flat-spring device constituted so 
that a press member might be made to press to a predetermined location by the movable end of 
the flat spring which the fixed end fixed to the flat-spring anchoring member. 
[0018] 

[Means for Solving the Problem] The flat spring device of this invention for attaining the above- 
mentioned purpose forms two or more spring operation sections arranged in the location where it 
bends in the movable end of flat spring, and fields differ, and it constitutes them so that two or 
more spring operation sections of flat spring may carry out a sequential press function by change 
of the press location of the press member pressed by the movable end of the flat spring. 
Moreover, the disk drive equipment of this invention for attaining the above-mentioned purpose 
The movable end of the flat spring which the fixed end fixed on the pickup loading frame, In the 
skew adjustment device which puts the movable-end side of a guide shaft elastically between the 
skew stretching screws attached in the pickup loading frame, resists flat spring and carries out 
migration adjustment of the movable-end side of a guide shaft with a skew stretching screw Two 
or more spring operation sections from which it bends in the movable end of flat spring, and a 
field differs are formed, and it constitutes so that two or more spring operation sections of flat 
spring may carry out a sequential press function according to change of the adjustment position 
by the side of the movable end of the guide shaft pressed by the movable end of the flat spring. 
[0019] According to the flat spring device of this invention constituted as mentioned above, even 
if the press location of the press member pressed by the movable end of flat spring may change 
sharply, two or more spring operation sections which were formed in the movable end of flat 
spring and from which it bends and a field differs can inherit a sequential press function. 
Moreover, the disk drive equipment of this invention constituted as mentioned above is 
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elastically put between the movable end of flat spring, and a skew stretching screw, and even if 
the adjustment position of the guide shaft by which skew adjustment is carried out with a skew 
stretching screw may change sharply, two or more spring operation sections which were formed 
in the movable end of flat spring and from which it bends and a field differs can inherit a 
sequential press function. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation which applied the disk 
drive equipment of this invention to the optical disk unit is explained in following sequence. 

(1) ... Explanation of the compose sequence of an optical disk unit ( drawing 23 - drawing 34 ) 

(2) ... Explanation about the assembly precision of an optical pickup unit ( drawing 1 - drawing 6 

) ' ~~ 

(3) ... Explanation of the 1st operation gestalt of a skew adjustment device ( drawing 3 - drawing 
13) 

(4) ... Explanation of the 2nd operation gestalt of a skew adjustment device ( drawing 14 and 
drawing 1 5 ) 

(5) ... Explanation of a flat spring device ( drawing 16 - drawing 2 1 ) 

[0021] (1) ...**** of the compose sequence of an optical disk unit ~ by drawing 23 - drawing 24 
first When the compose sequence of the optical disk unit which is disk drive equipment is 
explained, as shown in drawing 23 , drawing 24 , and drawing 34 , the optical disk unit 81 of this 
invention The disk unit body 85 of a flat core box is constituted by a chassis 82, the front panel 
83, and the arm top cover 84. From the tray entrance 86 which is oblong opening formed in the 
upper part side of the front panel 83 to an arrow head a the optical disk 1 which is a disk-like 
record medium by the disk tray 87 taken in the direction of b in and out in the shape of a 
horizontal — the inside of an optical disk unit 81 — loading — and it is constituted so that 
unloading may be carried out. And the insertion opening 88 of the card mold record medium 
with which flash memories, such as a memory stick (trade name of Sony Corp.), were built in, 
ejection ** 89, volume 90, the headset jack 91, the pin insertion hole for IMAJIEN C ejection, 
and the LED(light emitting diode) 93 grade for an operating state display are arranged as usual at 
the lower part side of the front panel 83. 

[0022] And as shown in drawing 24 , it has both-sides perpendicular wall 82b of a Uichi Hidari 
pair by which sheet-metal press working of sheet metal of the griddle etc. was carried out, and 
the chassis 82 was started by this chassis 82 in the shape of a perpendicular in the upper part 
from the right-and-left both sides and the back end of level wall 82a and its level wall 82a, and 
back end side perpendicular wall 82c, and the front end side of level wall 82a is wide opened by 
the open section 96. And the large-sized rectangle-like opening 97 of the level wall 82a is mostly 
formed in the center section. Moreover, it also has 82d of two or more stand sections caudad 
brought down from the periphery of level wall 82a. 

[0023] And as the unit incorporated in this chassis 82, components, etc., there are the optical 
pickup unit 131 and disk clamper unit 171 grade which are the loading gear unit 101, the slide 
frame 1 1 1, the rise-and-fall drive frame 121, and a pickup unit. And while being the slide frame 
1 1 1, the rise-and-fall drive frame 121, and the pickup loading frame of the optical pickup unit 
131 Press working of sheet metal of the disk clamper support frame 172 grade of the rise-and-fall 
frame 132 or the disk clamper unit 171 which is a unit frame is carried out with sheet metals, 
such as a griddle, like a chassis 82. If these sheet-metal components are laid underground into 
soil when it becomes unnecessary from it being iron, since it will return to soil several years 
after, it can be dealt with as components gentle to the earth (natural). 



7 



[0024] Here, first, explanation of the compose sequence of an optical disk unit 81 inserts the 
loading gear unit 101 in the helicopter loading site PI 1 by the side of the front end of the 
opening 97 of level wall 82a of a chassis 82 from the upper part, as shown in drawing 24 and 
drawing 25 . Under the present circumstances, the pulley 104 with a gear with which the loading 
gear unit 101 was interlocked with the input pulley 102 and its input pulley 102 through the 
rubber belt 103, It is constituted by the middle gear 105 and the output gear 106 which are a 
moderation gear interlocked with the pulley 104 with a gear. It inserts in so that the gear 
components, these input pulley 102, the pulley 104 with a gear, the middle gear 105, and the 
output gear 106, of four sheets may be inserted in the motor shaft 107 and three pivots 109 in 
which it is attached in the shape of a perpendicular on the helicopter loading site PI 1 on level 
wall 82a of a chassis 82 from the upper part. In addition, as shown in drawing 28 , the motor 
shaft 107 is a motor shaft of the loading motor 108 by which the screw stop was carried out to 
the lower part of level wall 82a. 

[0025] Next, as shown in drawing 25 - drawing 30 , the slide frame 1 1 1 is inserted in the upper 
part of the loading gear unit 101 from the upper part, and the part is inserted in the front end side 
in the opening 97 of a chassis 82. Under the present circumstances, the side-face configuration is 
formed in the L type of perpendicular Itabe 1 lb by which the slide frame 1 1 1 was caudad bent in 
the shape of a perpendicular from the back end of horizontal plate section 111a and its horizontal 
plate section 1 1 la. It escapes, two guide slots 1 12 formed in horizontal plate section 1 1 la of this 
slide frame 111, and 1 [ then, ] ~ the guide slot 1 13 for stops with the pulley 104 with a gear of 
the loading gear unit 101, and two pivots 109 of the middle gear 105 Fitting is carried out to the 
upper limit of the guide column 1 14 for omission stops started in the shape of a perpendicular 
from level wall 82a in the upper part, and perpendicular Itabe 1 1 lb is inserted in the front end 
side in opening 97 in the shape of a perpendicular. Then, this slide frame 1 1 1 is assembled 
horizontally free [ a slide ] to the arrow head a which it escapes, it is supported in the shape of a 
horizontal in the upper limit part of the stanchion 1 1 3 for stops, and is loading and the direction 
of unloading of the disk tray 87 and the direction of b of one in the arrow head e which is a right- 
angled longitudinal direction, and the direction of f with two pivots 109. And engagement of the 
rack 1 17 by which press working of sheet metal was carried out to one in the front face by the 
side of the end of perpendicular Itabe 1 1 lb of this slide frame 1 1 1 becomes possible with the 
gear of the lower berth of the output gear 106 of the loading gear unit 101 . 
[0026] Next, as shown in drawing 26 - drawing 29 , the rise-and-fall drive frame 121 is inserted 
in the nest location PI 2 by the side of the front end of opening 97, and while attaching the rise- 
and-fall drive frame 121 in the arrow head g which is the vertical direction, and the direction of h 
free [ rotation ] at a chassis 82, it connects so that the rise-and-fall drive frame 121 can be driven 
in the arrow head g and the direction of h with the slide frame 111. Under the present 
circumstances, the flat-surface configuration is mostly formed at the U shape of front end edge 
121c with the low height in which this rise-and-fall drive frame 121 was started in the shape of a 
perpendicular from horizontal plate section 121a, right-and-left both-sides arm section 121b 
which extended in the shape of parallel from the right-and-left both sides of that horizontal plate 
section 121a to back, and the front end of that horizontal plate section 121a to the upper part. 
And the supporting-point pin 122 of one pair each of right and left and guide pin 123 which have 
been arranged in the shape of same core at the right-and-left both sides of the back end section of 
right-and-left both-sides arm section 121b and the right-and-left both sides by the side of the 
front end, respectively protrude in the shape of a horizontal. And the cam follower pin 124 of a 
Uichi Hidari pair protrudes on the front face of front end edge 121c in the shape of a horizontal. 
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[0027] Then, the supporting-point pin fitting hole 125 of a Uichi Hidari pair currently formed in 
inside perpendicular wall 82e of a Uichi Hidari pair caudad started in the shape of a 
perpendicular from the right-and-left both sides of the opening 97 of a chassis 82 in the 
supporting-point pin 122 and guide pin 123 of a right-and-left pair, It inserts in the circular guide 
slot 126 of a Uichi Hidari pair, and the rise-and-fall drive frame 121 is attached in the arrow head 
g which is the vertical direction, and the direction of h free [ rotation ] centering on the 
supporting-point pin 122 of the Uichi Hidari pair at a chassis 82. And after this, it lets the notch 
1 16 for cam follower pin receipts and payments which cuts and lacks the cam follower pin 124 
of a right-and-left pair in the upper part from upper limit section 1 1 5a of the cam groove 1 1 5 of 
the about Z forms of a Uichi Hidari pair currently formed in perpendicular Itabe 1 1 lb of the slide 
frame 1 1 1 pass, and inserts into upper limit 1 1 5a of the cam groove 1 1 5 of these Uichi Hidari 
pair. 

[0028] By the arrow head e of the slide frame 111, and slide movement of the direction of f, 
then, upper limit section 1 15a of the cam groove 1 15 of a Uichi Hidari pair [ pin / 124 / of a 
Uichi Hidari pair / cam follower ], So that a rise-and-fall drive may be carried out in an arrow 
head g and the direction of h between middle ramp 1 1 5b and lower limit section 1 1 5c and the 
rise-and-fall drive of the rise-and-fall drive frame 121 may be carried out in an arrow head g and 
the direction of h within opening 97 a core [ the supporting-point pin 122 of a Uichi Hidari pair ] 
These slide frame 1 1 1 and the rise-and-fall drive frame 121 are connected. 
[0029] Moreover, in this case, as shown in drawing 26 - drawing 28 , the elastic arm section 127 
of a Uichi Hidari pair is really fabricated by inside perpendicular wall 82e of a Uichi Hidari pair 
of a chassis 82 by the up location of open section 125a of the supporting-point pin fitting hole 
125 of a right-and-left pair in the shape of level. And as shown in drawing 29 , when the 
supporting-point pin 122 of a right-and-left pair is inserted from the open section 125a into the 
supporting-point pin fitting hole 125 of a Uichi Hidari pair in the direction of arrow-head i which 
is the direction of slant, After the elastic arm section 127 of a Uichi Hidari pair resists elasticity 
once and escapes in the direction of arrow-head j which is the upper part, while the completion 
of insertion of the supporting-point pin 122 of a right-and-left pair is carried out into the 
supporting-point pin fitting hole 125 of a Uichi Hidari pair Elastic restoration is carried out in the 
direction of arrow-head k whose elastic arm section 127 of a Uichi Hidari pair is a lower part, 
and it constitutes so that the supporting-point pin 122 of a right-and-left pair may be henceforth 
forbidden from slipping out from open section 125a carelessly to the slanting upper part (hard 
flow of an arrow head k). Therefore, it can insert by one-touch, can support free [ rotation ], 
resisting the elasticity of the elastic arm section 127 of a Uichi Hidari pair in the supporting-point 
pin 122 of a right-and-left pair, and generating a feeling of a click in the supporting-point pin 
fitting hole 125 of a Uichi Hidari pair, and the workability of an assembly is improving 
remarkably. 

[0030] Next, the shape of a perpendicular is made to carry out fitting of the pars intermedia of a 
Uichi Hidari pair and a total of four insulators 133 and 134 which are cylindrical and consist of 
rubber of the DARUMA configuration etc. mostly to one pair each of right and left and a total of 
four insulators fitting section 132c (to refer to drawing 4 ) which are formed in the right-and-left 
both-sides section of back end section 132a of the rise-and-fall frame 132 of the optical pickup 
unit 131, and front end section 132b, respectively, as shown in drawing 30 and drawing 3 1 . And 
as the ** screw 135 of a Uichi Hidari pair inserted in the core of the insulator 134 of a Uichi 
Hidari pair by the side of the back end from the upper part is thrust into the upper part by the side 
of the back end of the opening 97 of level wall 82a of a chassis 82 from the upper part and is 
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attached in it, back end section 132a of the rise-and-fall frame 132 is attached in the upper part 
by the side of the back end of level wall 82a of a chassis 82 through the insulator 133 of a Uichi 
Hidari pair. Moreover, as the ** screw 136 of a Uichi Hidari pair inserted in the core of the 
insulator 135 of a Uichi Hidari pair by the side of the front end from the upper part is thrust into 
the upper part of horizontal plate section 121a of the rise-and-fall drive frame 121 from the upper 
part and is attached in it, front end section 132b of the rise-and-fall frame 132 is attached in the 
upper part of the rise-and-fall drive frame 121 through the insulator 134 of a Uichi Hidari pair. 
[0031] As the optical pickup unit 131 straddles between the upper parts with the rise-and-fall 
drive frame 121 the back end side of level wall 82a of a chassis 82, it is attached in the up 
location PI 3 of the opening 97 of a chassis 82 through a total of four insulators 133 and 134 by 
the above. And assembly completion is carried out so that a rise-and-fall drive can be carried out 
by swing movement at the arrow head g of the rise-and-fall drive frame 121, and the rise-and-fall 
drive of the direction of h between the downward location of the direction of arrow-head d which 
the optical pickup unit 131 therefore used the insulator 133 of a Uichi Hidari pair by the side of 
the back end as the rotation supporting point, and was explained by drawing 37 , and the rise 
location of the direction of arrow-head c explained by drawing 38 . 

[0032] Next, as shown in drawing 3 1 and drawing 32 , from the front disconnection section 96 of 
a chassis 82, the disk tray 87 is inserted in the right-and-left both-sides location P14 of the upper 
part of level wall 82a in the shape of level from arrow-head a, and is attached in it. Under the 
present circumstances, the disk tray 87 is fabricated with synthetic resin, and tray front panel 87b 
of an oblong configuration is really fabricated by the shape of a perpendicular by the front end of 
horizontal-like body of tray 87a. And hollow 87c of a circle configuration is mostly formed in 
the upper part by the side of the front end of body of tray 87a, and base opening 87e which is the 
large-sized slot which met the tray pin center,large towards 87d side of back end sections from 
the center section of the hollow 87c is formed. Moreover, 87f of notches for recess to the thread 
drive motor 142 of the thread migration device 141 mentioned later is formed in one flank of 87d 
of back end sections, and the cross-section configuration of facing down of a right-angled 
direction is [ body of tray 87a ] shallow to a cross direction (an arrow head a, the direction of b) - 
- it is mostly formed in the U shape, and it is the right-and-left both sides of the body of tray 87a, 
and guide-rail 87g of the letter of parallel of a Uichi Hidari pair is really fabricated along the 
lowest end position. Moreover, rack 87h of the shape of a straight line which gears with the gear 
of the upper case of the output gear 106 of the loading gear unit 101 in the location biased at the 
other flank side of the inferior surface of tongue of this body of tray 87a is really fabricated an 
arrow head a, the direction of b, and in the shape of parallel. 

[0033] Then, guide-rail 87g of a Uichi Hidari pair of this disk tray 87 is inserted in the shape of a 
horizontal in the direction of arrow-head a on the right-and-left both-sides location P14 of level 
wall 82a by the inside of perpendicular wall 82b of a Uichi Hidari pair of a chassis 82. Then, as it 
is inserted in the lower part of 82f of two or more tray presser-foot sections into which guide-rail 
87g of a right-and-left pair hammers out in the shape of a horizontal, and is processed along with 
the lower limit side inside perpendicular wall 82b of a Uichi Hidari pair in the shape of a 
horizontal and body of tray 87a straddles the upper part of the loading gear unit 101 and the slide 
frame 1 1 1 to a longitudinal direction, in a chassis 82, it is inserted in the direction of arrow-head 
a in the shape of a horizontal, and is attached. In addition, therefore, stopper 87i which has the 
elasticity really fabricated by the inferior surface of tongue by the side of one flank of body of 
tray 87a has prohibited these stoppers' 87i and 118 contact from resisting elasticity, overcoming 
the stopper 1 1 8 which protrudes on the upper part of one flank of the slide frame 1 1 1 in the 
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direction of arrow-head a, and the disk tray 87 going away from him carelessly in the direction of 
arrow-head b from the inside of a chassis 82 henceforth. And rack 87h of the inferior surface of 
tongue of the disk tray 87 inserted from arrow-head a into the chassis 82 will gear with the gear 
of the upper case of the output gear 106 of the loading gear unit 101. 

[0034] Next, as shown in drawing 32 and drawing 33 , right-and-left both-ends 172a of the disk 
clamper support frame 172 of the disk clamper unit 171 is laid in the upper part of 82g of disk 
clamper unit anchoring sections of a Uichi Hidari pair which bend to perpendicular wall 82b of a 
Uichi Hidari pair of a chassis 82 in the shape of level, and are processed into it in the shape of 
level, and a screw stop is positioned and carried out with the locator pin 173 of one pair each of 
right and left, and the ** screw 174. And the disc-like disk clamper 176 fabricated with synthetic 
resin in the circular hollow 175 currently formed in the center section of the disk clamper support 
frame 172 is inserted in the condition of having play. It inserts in the condition of having play 
caudad from the circular hole 178 formed in the center of the circular hollow 175 at the 
concentric circle configuration in the disk clamp section 177 which is the heights of the circle 
configuration projected from the center section of the disk clamper 176. If the flange 179 
currently formed in the periphery of the upper limit of the disk clamper 176 is laid in the shape 
of a horizontal in the circular hollow 175 The disk clamper 176 is constructed over a right above 
[ the spindle motor which the optical pickup unit 131 mentions later ] location in the shape of a 
horizontal in the condition of having play. In addition, the ring-like magnet 180 is concentrically 
laid under the upper part of the disk clamp section 177 of this disk clamper 176. 
[0035] And next, as shown in drawing 34 , board thickness puts the arm top cover 84 downward 
with sheet metals, such as a thin griddle, by which press working of sheet metal is mostly carried 
out to the U shape on the outside of perpendicular wall 82b of a Uichi Hidari pair of a chassis 82, 
and perpendicular wall 82c by the side of the back end. The arm top cover 84 is inserted in a 
chassis 82 from the upper part, and two or more stop section 84a formed inside the arm top cover 
84 is inserted in two or more stop section 82i formed in the backside [ a total of three 
perpendicular walls 82b and 82c of a chassis 82 ] using the elasticity of the arm top cover 84. 
And if the front panel 83 is inserted in the outside of the front end section of perpendicular wall 
82b of a Uichi Hidari pair of a chassis 82, and the outside of the U-shaped front end section of an 
arm top cover 84 and it finally stops by two or more stop sections (not shown) as shown in 
drawing 23 , the assembly activity of the optical disk unit 81 shown in drawing 23 will be 
completed. 

[0036] By the way, this optical disk unit 81 lays an optical disk 1 in the shape of a horizontal in 
hollow 87c of the disk tray 87 by which unloading is carried out in the direction of arrow-head b 
out of the optical disk unit 81 at the time of loading of an optical disk 1 . And if tray front panel 
87b of the disk tray 87 is lightly pushed in the direction of arrow-head a, a loading switch will be 
turned on, the forward rotation drive of the loading motor 108 will be carried out, and the 
forward rotation drive of the output gear 106 of the loading gear unit 101 will be carried out. 
Then, rack 87h of the disk tray 87 drives, loading of the disk tray 87 is carried out in the 
direction of arrow-head a in an optical disk unit 81 by the gear of the upper case of the output 
gear 106, and an optical disk 1 is incorporated in an optical disk unit 81 by it. 
[0037] And if loading of the disk tray 87 is completed, the gear of the upper case of the output 
gear 106 will separate from rack 87h. While the disk tray 87 is positioned as it is in a loading 
completion location by the positioning means which carried out the illustration abbreviation The 
gear of the lower berth of the output gear 106 meshes on the rack 1 17 of the slide frame 111, and 
the slide drive of the slide frame 1 1 1 is carried out in the direction of arrow-head e by the 
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forward rotation drive of the continuing output gear 106 to the location shown as a continuous 
line from the location shown in drawing 29 with a dashed line. 

[0038] Then, the rise drive of the cam follower pin 124 of a Uichi Hidari pair of the rise-and-fall 
drive frame 121 is carried out in the direction of arrow-head g by the cam groove 1 12 of a Uichi 
Hidari pair of the slide frame 1 1 1 to the location shown as a continuous line from the location 
shown in drawing 29 with a dashed line. The rotation drive of the rise-and-fall drive frame 121 is 
carried out in the direction of arrow-head g to the location shown as a continuous line from the 
location shown in drawing 28 with a dashed line centering on the supporting-point pin 122 of a 
Uichi Hidari pair. The optical pickup unit 131 centers on the insulator 133 of a Uichi Hidari pair 
by the side of the back end. It goes up in the direction of arrow-head c to the rise location shown 
in drawing 38 from the downward location shown in drawing 37 . Chucking of the optical disk 1 
is carried out by the disk clamper 176 on the disk table 135 which the optical pickup unit 131 
mentions later, and the optical disk 1 surfaces in the shape of a horizontal above hollow 87c of 
the disk tray 87. And the loading motor 108 stops automatically at this time. 
[0039] And the command signal of the record from a host computer and/or playback is inputted, 
the rotation drive of the optical disk 1 is carried out by the spindle motor 133 mentioned later, 
and record and/or playback of the data of an optical disk 1 are performed by the optical pickup 
unit 131. 

[0040] And after record of the data of an optical disk 1, and/or reproductive termination, if 
ejection ** 89 is pushed, the inverse rotation drive of the loading motor 108 will be carried out, 
and the inverse rotation drive of the output gear 106 of the loading gear unit 101 will be carried 
out. Then, the slide drive of the slide frame 1 1 1 is carried out in the direction of arrow-head f by 
the reverse action at the time of loading to the location shown with a dashed line from the 
location shown in drawing 29 as a continuous line. The rotation drive of the rise-and-fall drive 
frame 121 is carried out in the direction of arrow-head h to the location shown with a dashed line 
from the location shown in drawing 28 as a continuous line. The downward drive of the optical 
pickup unit 131 is carried out in the direction of arrow-head d to the downward location shown 
in drawing 37 from the rise location shown in drawing 38 , a disk table secedes from the disk 
clamper 176 to a lower part, and an optical disk 1 is laid in hollow 87c of the disk tray 87. And 
after this, unloading of the disk tray 87 is carried out in the direction of arrow-head b, and it is 
constituted so that an optical disk 1 may be removed out of an optical disk unit 81. 
[0041] (2) ... Although the explanation about the assembly precision of an optical pickup unit 
next drawing 1 - drawing 6 explain the assembly precision of the optical pickup unit 131 First, as 
shown in drawing 3 - drawing 6 , the optical pickup unit 1 3 1 which is this pickup unit is carried 
on the level rise-and-fall frame 132 by which press working of sheet metal was carried out with 
sheet metals, such as a griddle. The spindle motor 133 was carried in the front end section 132b 
side of the rise-and-fall frame 132 in the shape of a perpendicular, and the disk table 135 is fixed 
to the upper limit of motor shaft 133a of the spindle motor 133. And centering guide section 
135a which is the heights of a truncated-cone configuration is formed in the central upper part of 
the disk table 135. And from the spindle motor 133, by the back side (the direction side of arrow- 
head a), the rectangle-like opening 146 is mostly formed along the center section, and the optical 
pickup 136 of the rise-and-fall frame 132 which is pickup of data is carried in the opening 146. 
And this optical pickup 136 is equipped with the thread 138 in which the objective lens 137 was 
carried, and the guide main shaft 139 parallel to the arrow head a and the direction of b to which 
it shows that thread 138 and the guide countershaft 140, and these guides main shaft 139 and the 
guide countershaft 140 are arranged in the shape of parallel in the inside location of the right- 
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and-left both-sides section of opening 146, and are attached in the lower part of the rise-and-fall 
frame 132 in the shape of a horizontal. 

[0042] And the head migration device 141 which moves a thread 138 in an arrow head a and the 
direction of b is attached in the lower location of one flank of the lower part of the rise-and-fall 
frame 132, and this thread migration device 141 is attached in the thread drive motor 142, the 
gear train 143, the pinion 144 of the outgoing end of that gear train 143, and one edge of a thread 
138, and is constituted by the rack 145 driven by that pinion 144. However, the guide main shaft 

139 is positioned with high precision by the lower part of the rise-and-fall frame 132, is attached 
in it, and one edge of a thread 138 is inserted in by thrust bearing 138a of a pair free [ a slide in 
the condition that there is no play (backlash) in the periphery of the guide main shaft 139****** 
]. And the other-end section of a thread 138 is inserted in the periphery of the guide countershaft 

140 free [ a slide ] in the condition of having some play, and it is constituted so that a horizontal 
position may be stabilized according to the load of a thread 138. 

[0043] In addition, the front end section (edge by the side of the direction of arrow-head b) of the 
guide main shaft 139 and the guide countershaft 140 is constituted by the fixed end 139a and 
140a, and the back end section (edge by the side of the direction of arrow-head a) is constituted 
by the movable end 139b and 140b. And fixed-end 139a of the guide main shaft 139 is 
positioned by the 2-way of the inferior surface of tongue of the rise-and-fall frame 132, and the 
positioning criteria section 153, and is being fixed with high precision by the flat spring 152 
attached in the lower part of the rise-and-fall frame 132 with the ** screw 151. However, this 
guide main shaft 139 will move minutely at the time of the skew adjustment mentioned later. 
And movable-end 139b of this guide main shaft 139 is attached in the lower part of the rise-and- 
fall frame 132 according to the skew adjustment device 181 mentioned later. Moreover, fixed- 
end 140a of the guide countershaft 140 is held by the attaching part 154 formed in the lower part 
of the rise-and-fall frame 132, after having been contacted by the projection 155 for slide 
prevention formed in the inferior surface of tongue of the rise-and-fall frame 132, it is attached, 
and it is attached in the lower part of the rise-and-fall frame 132 according to the skew 
adjustment device 191 which also mentions movable-end 140b of the guide countershaft 140 
later. 

[0044] Next, by drawing 1 - drawing 5 , if the spindle motor anchoring device 161 is explained 
132d of spindle motor insertion sections of front end section 132b of the rise-and-fall frame 132 
which are a hemicycle-like notch is mostly formed in the center section. A spindle motor 133 is 
inserted in 132d of the spindle motor insertion section. The motor substrate 134 of the shape of a 
horizontal of the lower part of a spindle motor 133 is attached in the lower part of the rise-and- 
fall frame 132 from the lower part with three ** screws 165, 166, and 167 through three tooth- 
space pins 162, 163, and 164 which are spacers. Thus, if a spindle motor 133 is attached in the 
condition of having a level difference through three tooth-space pins 162, 163, and 164 in the 
lower part of the rise-and-fall frame 132 The height HI of the disk table 135 to the rise-and-fall 
frame 132 can be made small. The heart deflection phenomenon of a spindle motor 133 can be 
decreased sharply, and also in case a center of gravity carries out the rotation drive of the optical 
disk 1 of imbalance and record and/or playback of the high density of data are performed 
especially, highly precise record and/or playback can be performed. 

[0045] By the way, in case the mass (high density) optical disk 1 is recorded and/or played, as 
shown in drawing 5 , it is parallel to the core of the guide main shaft 139 in the core (optical 
axis) of the objective lens 137 of the optical pickup 136, and must set up with high precision on 
the seeking datum line P2 passing through the core of a spindle motor 133. And it is necessary to 
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make the dimension LI between the core of a spindle motor 133, and the core of the guide main 
shaft 139 (spacing), and the dimension L2 between the core of an objective lens 137, and the 
core of the guide main shaft 139 (spacing) in agreement with high precision for that purpose. 
[0046] under the present circumstances, it mentioned above — as — thrust bearing 138a of a 
thread 138 — the periphery of the guide main shaft 139 - ****** of play — since it is inserted in 
the condition that there is nothing, with high precision, the dimension L2 between an objective 
lens 137 and the guide main shaft 139 is set as a fixed value with high precision. Therefore, the 
dimension L2 between the spindle motor 133 and guide main shaft 139 must be made in 
agreement with LI with high precision with the precision at the time of assembling a spindle 
motor 133 on the rise-and-fall frame 132. 

[0047] so, by this spindle motor anchoring device 161 Two gage pins 168 which are the 
positioning means implanted in the upper part of the motor substrate 134 with high precision in 
the condition of having pressed from arrow-head x direction on the side face of the guide main 
shaft 139 with three ** screws 165, 166, and 167 It succeeded in making the dimension LI 
between a spindle motor 133 and the guide main shaft 139 in agreement with the dimension L2 
between an objective lens 137 and the guide main shaft 139 with high precision by binding the 
motor substrate 134 tight in the lower part of three tooth-space pins 162, 163, and 164, and 
fixing. 

[0048] That is, since according to this spindle motor anchoring device 161 guide main shaft 139 
itself can be set as the common positioning criteria of a spindle motor 133 and an objective lens 
137 and these spindle motors 133 and an objective lens 137 can be carried in the rise-and-fall 
frame 132, the two above-mentioned dimensions LI and L2 can be made in agreement with high 
precision. And since this spindle motor anchoring device 161 makes the side face of the guide 
main shaft 139 only press two gage pins 168 implanted on the motor substrate 134, it is very 
easy structure and can promote a cost cut. 

[0049] In addition, drawing 7 is a thing explaining the anchoring device of the conventional 
spindle motor 39. Where it made the gage pin 61 and location hole 62 which were implanted on 
the rise-and-fall frame 16 carry out fitting of the level motor substrate 39b of the lower limit of a 
spindle motor 39 from the upper part and it is positioned While carrying out the screw stop of the 
motor substrate 39b from the lower part with two or more ** screws 63 on the rise-and-fall 
frame 16, used flat spring for the positioning criteria section 64 which bent and processed the 
guide main shaft 45 into the rise-and-fall frame 16, and it was made to press in the shape of a 
right angle, and had positioned. However, this approach was an approach of positioning a spindle 
motor 39 and the guide main shaft 45 to the rise-and-fall frame 16, respectively, and was not an 
approach of adjusting directly the dimension between the core of an objective lens 42, and the 
core of the guide main shaft 45, and the dimension of the core of a spindle motor 39, and the core 
of the guide main shaft 45. Therefore, variation will occur in the dimension between the core of 
an objective lens 42, and the core of the guide main shaft 45, and the dimension between the core 
of a spindle motor 39, and the core of the guide main shaft 45 by the gage pin 61 of the rise-and- 
fall frame 16 and the location hole 62, a location gap of the positioning criteria section 64, the 
crossover of the diameter of the guide main shaft 45, etc. When this variation occurs, it becomes 
impossible and to perform record and/or playback of the high density of an optical disk 1. And in 
order to make such variation small, the precision of each part article must be raised and a 
remarkable cost rise will be caused. 

[0050] And by this spindle motor anchoring device, since the spindle motor 39 was attached in 
the upper part of the rise-and-fall frame 16, the height H2 of the disk table 40 and the rise-and- 
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fall frame 16 will become twice [ about / more than ] the height HI of this invention shown in 
drawing 1 high. When it becomes easy to generate a heart deflection phenomenon and a center of 
gravity rotates the imbalanced optical disk 1 especially at high speed at the time of rotation of a 
spindle motor 39, an intense heart deflection occurs and it becomes impossible consequently, to 
perform record and/or playback of the data of high density. 

[0051] (3) ... Explanation of the 1st operation gestalt of a skew adjustment device forms the skew 
adjustment devices 181 and 191 in the movable end 139b and 140b of the guide main shaft 139 
and the guide countershaft 140 in this case, respectively by explanation, next drawing 8 of the 1st 
operation gestalt of a skew adjustment device - drawing 13 . In addition, since they are the same 
structures, these skew adjustment devices 181 and 191 are explained to a detailed explanation 
about the skew adjustment device 181 of the guide main shaft 139, about the skew adjustment 
device 191 of the guide countershaft 140, attach the sign corresponding to an opposite part, and 
omit detail explanation. 

[0052] The skew adjustment device 181 of this guide main shaft 139 attaches the skew stretching 
screw 182 in a right above [ movable-end 139b of the guide main shaft 139 ] location so that the 
rise-and-fall frame 132 may be caudad penetrated from the upper part. And the fixed-end 184a is 
fixed on the inferior surface of tongue of the rise-and-fall frame 132 with the ** screw 183 
inserted in the lower part of the rise-and-fall frame 132 from the lower part at screw insertion 
hole 184c currently formed in fixed-end 184a of flat spring 184. Fitting is carried out to the 
dowel 187 for positioning which formed in the inferior surface of tongue of the rise-and-fall 
frame 132 184d of nibs currently formed in the fixed-end 184a at that time, fitting is carried out 
from a lower part into the locating hole 186 which formed in the rise-and-fall frame 132 flection 
184e started so that it might intersect perpendicularly with one flank of the fixed-end 184a to the 
die-length direction of flat spring 184, and flat spring 184 is positioned with high precision in the 
condition of intersecting perpendicularly to the guide main shaft 139. And movable-end 139b of 
the guide main shaft 139 is made to press aslant movable-end 184b crooked in the about V molds 
of flat spring 1 84 from a lower part and the 1 side, two places of the lower limit of the skew 
stretching screw 182 and the positioning criteria section 185 brought down from the rise-and-fall 
frame 132 in the shape of a perpendicular to the lower part are made to press movable-end 139b 
of the guide main shaft 139, and it is made to position by the thrust to the slanting upper part of 
the movable-end 1 84a. 

[0053] If height adjustment of the skew stretching screw 182 is carried out in the arrow head m 
which is the vertical direction, and the direction of n according to this skew adjustment device 
181 As movable-end 139b of the guide main shaft 139 resists the spring force of movable-end 
184b of flat spring 184, and height adjustment is carried out in the arrow head o which is the 
vertical direction, and the direction of p and it is shown in drawing 8 along with the positioning 
criteria section 185 The movable-end 139b side of the guide main shaft 139 uses the fixed-end 
139a side as the rotation supporting point, and include-angle adjustment is carried out in the 
arrow head o which is the vertical direction, and the direction of p. And a thread 138 will incline 
in the direction of arrow-head y, and will be adjusted to the guide main shaft 139 and one, and it 
will adjust namely, skew adjust so that the angle of skew over the optical disk 1 of the optical 
axis F of an objective lens 137 may become right angle-like. 

[0054] under the present circumstances, the thing for which skew adjustment actuation of the 
tangential direction adjusts mutually either of two skew stretching screws 182 and 192 of two 
skew adjustment devices 181 and 189, or both to vertical hard flow ~ carrying out ~ skew 
adjustment of a radial direction ~ two skew stretching screws [ two ] 182 and 192 - the upper 
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and lower sides — it can carry out by adjusting in the same direction. And although fixed-end 
139a of the guide main shaft 139 will incline up and down slightly along with the positioning 
criteria section 153 in case the arrow head o of the guide main shaft 139 and inclination 
adjustment of the direction of p are performed especially Even if fixed-end 139a of the guide 
main shaft 139 will incline in the vertical direction slightly along the side face of two gage pins 
168 and performs skew adjustment of the guide main shaft 139 in that case In the dimension LI 
between the cores of a spindle motor 133 and the cores of the guide main shaft 139 which were 
shown in drawing 1 , change does not occur at all. Therefore, skew adjustment can be performed 
in comfort, without having a bad influence on the anchoring precision of a spindle motor 133. 
[0055] As shown in drawing 5 , loading of the disk tray 87 is carried out in the direction of 
arrow-head a into the disk unit body 85. An optical disk 1 in the upper part of the disk table 135 
by the way, in the state of the bottom of chucking In the outside location of the optical disk 1 , 
two upward skew stretching screws 182 and 192 are arranged. The tool insertion holes 188, such 
as a driver, were formed in the right above [ one skew stretching screw 1 82 of the disk tray 87 ] 
location, and the skew stretching screw 192 of another side is arranged inside the corner part of 
base opening 87e of the disk tray 87. 

[0056] The rotation drive of the optical disk 1 is carried out with a spindle motor 133 by this at 
high speed. Reproducing the initial data of an optical disk 1 by the optical pickup 136 Tools, 
such as a driver, are inserted in the tool insertion hole 1 88 from the upper part. Perform skew 
adjustment of one skew stretching screw 182, or since tools, such as a driver, can be inserted in 
the corner part in base opening 87e of the disk tray 87 from the upper part and skew adjustment 
of the skew stretching screw 192 of another side can be performed ~ skew tuning - simplicity -- 
it can carry out quickness and with high precision. 

[0057] (4) ... By the 2nd the explanation next drawing 14 , and drawing 15 of an operation gestalt 
of a skew adjustment device, if the 2nd operation gestalt of a skew adjustment device is 
explained, this skew adjustment device 201 is constituted so that it may incline and a spindle 
motor 133 may be adjusted to the rise-and-fall frame 132. Namely, while using two tooth-space 
pins 162 and 164 arranged at the longitudinal direction of the three tooth-space pins 162, 163, 
and 164 currently implanted in the inferior surface of tongue of the rise-and-fall frame 132 
mentioned above The tooth-space pin 202 is newly implanted in the location by the side of the 
front of one tooth-space pin 1 62 (the direction side of arrow-head b) in the shape of a 
perpendicular on the inferior surface of tongue of the rise-and-fall frame 132. Three compression 
coil springs 206, 207, and 208 are inserted in the periphery of these three tooth-space pins 162, 
164, and 202. Resist three compression coil springs 206, 207, and 208, and three skew stretching 
screws 203, 204, and 205 inserted in the motor substrate 134 from the lower part are thrust into 
three tooth-space pins 162, 164, and 202. The three compression coil springs 206, 207, and 208 
are made to compress from the upper and lower sides between the rise-and-fall frame 132 and 
the motor substrate 134, and it fixes. 

[0058] And according to this skew adjustment device 201, the height adjustment of the skew 
stretching screw 204 of one flank can perform skew adjustment of the tangential direction of a 
spindle motor 133, and each which is performed by the height adjustment of two skew stretching 
screws 203 and 205 can perform skew adjustment of a radial direction. That is, if height 
adjustment of these three skew stretching screws 201, 203, and 205 is performed, a having-two- 
incomes operation with each compression repulsive force of three compression coil springs 206, 
207, and 208 can incline and adjust a spindle motor 133 to the motor substrate 134 and one to the 
rise-and-fall frame 132, and the angle of skew of the optical disk 1 to the optical axis of an 



16 



objective lens 137 can be adjusted with high precision. 

[0059] (5) ... Explanation, next drawing 16 of a flat spring device - drawing 22 explain the flat 
spring device 21 1 used for the skew adjustment device 191 by the side of movable-end 140b of 
the guide countershaft 140. 

[0060] First, drawing 22 shows the skew adjustment device 71 of a short form, fixes to a rise- 
and-fall frame (not shown) the guide main shaft 45 to which it shows the thread 43 of the optical 
pickup 41, and enables it to adjust an angle of skew by carrying out include-angle adjustment of 
the guide countershaft 46 in the vertical direction with the flat spring 72 and the skew stretching 
screw 73 with which tip 72a was crooked in about V molds. Under the present circumstances, as 
shown in (B) of drawing 22 , after the center position P6 of the guide countershaft 46 has shifted 
to 0.5mm upper part to the center position P5 of the guide main shaft 45, [ for example, ] As the 
aperture include angle of the V type of tip 72a of flat spring 72 should be 100 degrees and it is 
shown in (A) of drawing 22 on the basis of this location The skew stretching screw 73 is 
loosened by 0.5mm to an upper part side, and if it adjusts so that the center position P6 of the 
guide countershaft 46 over the center position P5 of the guide main shaft 45 can be shifted to 
1mm upper part, it will be shortened by the aperture angle of the V type of tip 72a of flat spring 
72 at 90 degrees. Conversely, as shown in (C) of drawing 22 , the skew stretching screw 73 is 
thrust into a lower part side 0.5mm, and if it adjusts so that the center position P6 of the guide 
main shaft 46 can be shifted below to the location used as 0mm to the center position P5 of the 
guide main shaft 45, the aperture angle of the V type of tip 72a of flat spring 72 will spread at 
125 degrees. 

[0061] thus, the guide countershaft 46 ~ the vertical direction - 1mm ****-- only by [ slight ] 
carrying out stroke part migration adjustment If elastic deformation will be carried out and the 
movable range of the vertical direction of tip 72a of flat spring 72 becomes large at 1mm or more 
by big include-angle within the limits whose aperture angle of the V type of tip 72a of flat spring 
72 is 90 degrees - 125 degrees It can consider that tip 72a of the flat spring 72 goes into a plastic 
deformation generating field easily, and it becomes impossible for tip 72a of the flat spring 72 to 
restore it to the original configuration. And if it becomes impossible for tip 72a of this flat spring 
72 to revert to the original right configuration, it will become impossible to fix the guide 
countershaft 46 to a rise-and-fall frame with sufficient stability, and the serious accident said that 
deviation will occur in the backlash and angle of skew of the guide main shaft 46 will occur. 
Moreover, since the optical pickup unit 38 was exchanged, the same problem will be generated 
also when the amount of pushing of the guide countershaft 46 by the skew stretching screw 73 
becomes small. 

[0062] So, by this flat spring device 21 1, the flat spring 212 as shown in drawing 19 is used, and 
this flat spring 212 forms in one the plurality which bends in movable-end 212b, can shift field 
up and down, and is set up, for example, the two 1 st which were mostly crooked in V type, and 
2nd spring operation section 213 and 214 in the shape of parallel. 

[0063] And attach fixed-end 212a of this flat spring 212 with the ** screw 193 inserted in that 
screw insertion hole 212c from the lower part, and it is fixed from a lower part on the inferior 
surface of tongue of the rise-and-fall frame 132 which is a member. It carries out carrying out 
fitting of the 21 2d of the nibs of the fixed-end 212a to the dowel 197 for positioning of the 
inferior surface of tongue of the rise-and-fall frame 132 from a lower part etc. The fixed end of 
the flat spring 212 is fixed to the condition of intersecting perpendicularly to movable-end 140b 
of the guide countershaft 140 which is a press member. The two spring operation sections 213 
and 214 of movable-end 212b of the flat spring 212 are arranged in the shape of parallel to the 
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shaft orientations of the guide countershaft 140 by the lower part side of movable-end 140b of 
the guide countershaft 140. And two places of the lower limit side of the skew stretching screw 
192 and the positioning criteria section 195 of the rise-and-fall frame 132 are made to press 
movable-end 140b of the guide countershaft 140 from a slanting lower part in the 1st spring 
operation section 213 by which the bending field is set to the upper part side by movable-end 
140b of this guide countershaft 140. 

[0064] Thus, if the flat spring 212 which really fabricated the two spring operation sections 213 
and 214 which can shift a bending field up and down and are set up to movable-end 212b is used, 
as shown in drawing 17 and drawing 18 When carrying out height adjustment of the movable- 
end 140b of the guide countershaft 140 in the arrow head o which is the vertical direction, and 
the direction of p along with the positioning criteria section 195 according to a having-two- 
incomes operation with the spring force of movable-end 212b of flat spring 212 by the height 
adjustment of the arrow head m which is the vertical direction of the skew stretching screw 192, 
and the direction of n, Within limits with the small movement magnitude by the side of the lower 
part location P7 to the criteria location P5 of the guide countershaft 140, a bending field can 
perform the arrow head o of the guide countershaft 140, and height adjustment of the direction of 
p only using the spring force of the 1st spring operation section 213 set to the upper part side. 
[0065] It is inherited by the spring operation section 214 of ** the 2nd by which a bending field 
is beforehand set to a lower part side for the function which will press the guide countershaft 140 
from a 2-way in the lower-limit side [ of the height-adjustment screw 192 ], and positioning 
criteria section 195 if it goes into the field to which the amount of pushing to the lower part of 
the skew stretching screw 192 becomes large on the other hand, the movement magnitude by the 
side of the lower part location P7 of the guide countershaft 140 becomes large, and the spring 
operation section 213 of ** a 1st generates plastic deformation. And the 2nd spring operation 
section 214 can continue pressing the guide countershaft 140 with stability sufficient to two 
places of the lower limit side of the skew stretching screw 192, and the positioning criteria 
section 195 in the field which does not generate the plastic deformation of the 2nd spring 
operation section 214 self. 

[0066] Therefore, since the 2nd spring operation section 214 functions even if the 1st spring 
operation section 213 of flat spring 212 may deform plastically when the height adjustment range 
of the guide countershaft 140 becomes large to the degree of pole or the diameter difference by 
conversion of the guide countershaft 140 etc. occurs, height adjustment of the guide countershaft 
140 can be performed in comfort. 

[0067] (A) of drawing 16 and (B) receive the location of a convention of the movement 
magnitude of the guide countershaft 140. In addition, within limits (for example, within the 
limits of 0.15mm) with It bends in the range whose 1st spring operation section 213 is 90 degrees 
- 1 00 degrees whose aperture include angles of the V type which does not generate plastic 
deformation are safe fields. When the movement magnitude of the guide countershaft 140 
becomes large to a regular location, (C) of drawing 16 As opposed to the ability of the aperture 
include angle of the V type of the 1st spring operation section 213 to extend to 125 degrees 
which generates plastic deformation The 2nd spring operation section 214 explains signs that the 
guide countershaft 140 can be pressed to the lower limit side of the skew stretching screw 192 at 
the safe aperture include angle which is 90 degrees. 

[0068] Next, drawing 20 and drawing 21 show the modification of flat spring 212. The 1st and 
2nd spring operation section 213 and 214 currently formed in about V molds is arranged in the 
shape of vertical symmetry. The guide countershaft 140 is inserted in between these [ 1st ], the 
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2nd spring operation section 213, and 214. 1st skew stretching screw 192 A attached downward 
in the rise-and-fall frame 132 is made to press the guide countershaft 140 in the direction of 
arrow-head n from a lower part in the 1st spring operation section 213. The 2nd spring operation 
section 214 is made to counter the upper part of 2nd skew stretching screw 192B which 132d of 
screw anchoring sections which the rise-and-fall frame 132 was rotated to the lower part side of 
the guide countershaft 140 through the positioning criteria section 195, and were prepared in it 
was made to insert in the upper part, and was attached in them from the lower part. 
[0069] and when resisting the 1st spring operation section 213 and carrying out migration 
adjustment of the guide countershaft 140 in the direction of arrow-head m to a lower part by 1st 
skew stretching screw 192 A in this case Loosen 2nd skew stretching screw 192B in the direction 
of arrow-head m which is a lower part, and it is performed. When resisting the 2nd spring 
operation section 214 of another side and carrying out migration adjustment in the direction of 
arrow-head n upwards by 2nd skew stretching screw 192B, 1st skew stretching screw 192 A is 
loosened in the direction of arrow-head n which is the upper part, and it enables it to perform the 
guide countershaft 140. And the migration adjustable range of the vertical direction of the guide 
countershaft 140 can be made to expand sharply, without carrying out plastic deformation of 
these [ 1st ] and the 2nd spring operation section 213 and 214 by operating the 1st spring 
operation section 213 in this way, when carrying out migration adjustment of the guide 
countershaft 140 to a lower part, and operating the 2nd spring operation section 214, when 
carrying out migration adjustment upwards in the guide countershaft 140. 
[0070] As mentioned above, although the gestalt of operation of this invention was explained, 
based on the technical thought of this invention, various kinds of modification is possible for this 
invention, without being limited to the above-mentioned gestalt of operation. 
[0071] 

[Effect of the Invention] The flat spring device and disk drive equipment of this invention which 
were constituted as mentioned above can do the following effectiveness so. 
[0072] Since two or more spring operation sections which were formed in the movable end of 
flat spring and from which it bends and a field differs enabled it to inherit a sequential press 
function even if the press location of the press member pressed by the movable end of flat spring 
might change sharply, claim 1 and claim 2 can solve the problem of the plastic deformation of 
the flat spring by the press location of a press member changing sharply, and can certainly fix a 
press member. 

[0073] Even if the adjustment position of the guide shaft by which claim 3 is elastically put 
between the movable end of flat spring and a skew stretching screw, and skew adjustment is 
carried out with a skew stretching screw may change sharply Since two or more spring operation 
sections which were formed in the movable end of flat spring and from which it bends and a field 
differs enabled it to inherit a sequential press function Even if a skew adjustable range may 
change sharply, the problem of the plastic deformation of flat spring is solved, and skew 
adjustment of the large range can be ensured in comfort. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a drawing explaining the spindle motor anchoring device in the gestalt of 
operation of the optical disk unit which applied this invention, and is a sectional view in the A-A 
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view of drawing 2 . 

[Drawing 2] It is the top view of drawing 1 . 

[Drawing 3] It is the perspective view having shown the whole optical pickup unit of an optical 
disk unit same as the above. 

[Drawing 4] It is the perspective view which disassembled the spindle motor of drawing 3 . 
[Drawing 51 It is a top view in the condition of having removed the arm top cover of an optical 
disk unit same as the above. 

[Drawing 61 It is the cross-section side elevation of the optical disk unit of drawing 5 . 
[Drawing 7] It is a decomposition perspective view explaining the conventional spindle motor 
anchoring device. 

[Drawing 81 It is a sectional view in the B-B view of drawing 5 explaining the 1 st operation 

gestalt of the skew adjustment device of the optical disk unit of this invention. 

[Drawing 91 It is a sectional view in the C-C view of drawing 5 . 

[Drawing 1 0] a part of drawing 8 -- it is a notch expansion top view. 

[Drawing 1 1 ] It is an expanded sectional view in the D-D view of drawing 10 . 

[Drawing 1 2] It is an expanded sectional view in the E-E view of drawing 10 . 

[Drawing 131 It is the perspective view of the flat spring used for a skew adjustment device same 

as the above. 

[Drawing 141 It is a top view explaining the 2nd operation gestalt of the skew adjustment device 
of the optical disk unit of this invention. 

[Drawing 151 It is a sectional view in the E-E view of drawing 14 . 
[Drawing 161 an operation of a flat spring device applicable to the optical disk unit of this 
invention and a skew adjustment device is explained — it is a notch side elevation a part. 
[Drawing 17] It is the expanded sectional view of a flat spring device same as the above. 
[Drawing 1 81 It is a sectional view in the G-G view of drawing 17 . 

[Drawing 191 It is the perspective view of the flat spring used for a flat spring device same as the 
above. 

[Drawing 201 It is a perspective view explaining the modification of a flat spring device same as 
the above. 

[Drawing 211 a P art of drawing 20 — it is a notch side elevation. 

[Drawing 221 It is a drawing explaining the plastic deformation of the flat spring of the 

conventional skew adjustment device. 

[Drawing 231 It is the perspective view of the optical disk unit of this invention. 

[Drawing 241 It is a decomposition perspective view explaining the assembly of the loading gear 

unit of an optical disk unit same as the above. 

[Drawing 251 It is a decomposition perspective view explaining the assembly of the slide frame 
of an optical disk unit same as the above. 

[Drawing 261 It is a decomposition perspective view explaining the assembly of the rise-and-fall 
drive frame of an optical disk unit same as the above. 
[Drawing 271 It is the top view of drawing 26 . 

[Drawing 281 a part of important section of drawing 27 — it is a notch expansion side elevation. 
[Drawing 291 It is a side elevation in the H-H view of drawing 28 . 

[Drawing 301 It is a decomposition perspective view explaining the assembly of the optical 
pickup unit of an optical disk unit same as the above. 

[Drawing 3 1 1 It is a perspective view explaining the assembly of the disk tray of an optical disk 
unit same as the above. 
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[Drawing 32] It is a decomposition perspective view explaining the assembly of the disk clamper 
support frame of an optical disk unit same as the above. 

[Drawing 33] It is a decomposition perspective view explaining the assembly of the disk clamper 
of an optical disk unit same as the above. 

[Drawing 34] It is a decomposition perspective view explaining the assembly of the arm top 
cover of an optical disk unit same as the above. 

[Drawing 351 It is the perspective view having shown the unloading condition of the 
conventional optical disk unit. 

[Drawing 36] It is the perspective view having shown the loading condition of an optical disk 
unit same as the above. 

[Drawing 37] It is the cross-section side elevation of drawing 35 . 
[Drawing 38] It is the cross-section side elevation of drawing 36 . 

[Drawing 39] It is a top view in the condition of having removed the arm top cover of drawing 
38. 

[Drawing 40] It is the perspective view of the optical pickup unit of an optical disk unit same as 
the above. 

[Drawing 41] It is a side elevation in the I-I view of drawing 39 . 
[Drawing 42] It is a side elevation in the J-J view of drawing 39 . 
[Description of Notations] 

For a skew stretching screw and 212, flat spring and 212b of the movable end of flat spring and 
213 are [ the rise-and-fall frame whose 132 is an anchoring member, the guide countershaft 
whose 140 is a press member, and 191 / a skew adjustment device and 192 / the 1st spring 
operation section and 214 ] the 2nd spring operation section. 
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<DYV— \iy*-P l\cmr>T£Rla. bj5\iH\c&W}Z 
nS±3lc*ja2nTV>"5„ #K7l/-Al 6© 

TfiPttt^Jtf'l' H«4 5 tBI^f-C FW4 6©±T?3[ol© 
ft fiSMff -y F 5 7«<»K* 

[0 0 1 1] ZLT, "r-fX? his- 2 <D±3SiZim2> 
i d fc LT, v'-V-v' 1 4 ©jEfiWfflWROJJBaJIHJtx 
S^tCT^^^tlfc ^7 v y^-^7 lx-A 5 2 
¥l^?nt^T, f^X^f-7;l/4 0<D*±ffiB 
T% ^7y/^-^7l/-i»5 2<Dff*ffl«t^m?n 

fcR«ft 5 4 rtic*aittawT?*«^is«niBfcT*^« 

nfc RM«f-f ^^y^-53 *^±T> 



5 

7VX**7>vS-5 3<D±M<DftmiZ-#l$BZ1Xfi: 
77V^5 3 a^T/jTV^gtflhi&S^V^-gtf 5 
2 a#*5^-£&7l'-£5 2©P3J£ft5 4©^JB 

V^-^Jf 7 U-A 5 2 ©±**»< > £ 7 LTfiBftgB 

[0 0 12] SEoT. 03 8t/TtJ:?t, fVx* h 

-Al 6tfJt#ffi«$Tfcfflc#fafc:±#*ftT*¥fc 
ftofcB^ Otfr-YX* M/-2© 

lKffiP8P8^e.±73fc}f5i?nT, ^©tVX*t-7 
;l/4 0^y^-'jyWK4 0 atfftfVX* 1© 

*X-^;l/4 0t i-^TT'ex^X* 1 tf7 ^ ^'X*^^- 
2©[3M3rtT^L7J^^#fr2ft3tWfc:^ f-fX^^7 
5 3 ft^7y^-5» 7 1/-A 5 2 ©77yy'§ 
5 2 afr&J^fcffijWcSLhSn*. C<OB*kU f-f 

x * * v y/<- 5 3 #^-©TE tifc 7* -c x * r 
-7;M Olcvy^-y h 5 5©«^»ft§ lAti^Tf-f 

x*r-7;i/4 o±t»5l«nT, ^©7Vx**^y 

StcfcoTftr-rX* 1 ^X^f-7*4 0 

[0 0 13] ^LT, 03 8—04 2 <£ 7 * 

IcXoX, XlfyK/Ut— *3 QtCtoTTtx-fX* 1 
#3-6 0 0 r-pm«±l|£01lSiSjST*llItel[»I?n?.i:« 
71/7 FSIHMM 7fcJ;oT^kf>y*7-y7 p 4 
F4 3*^91 a; b 73 fttegilS tVZ, ms 
UyX4 2#FU— try*-P Uc^oT^eia, b73 

51/-f-f-A©7#7 hrt*W%L'yX4 2lcfc-7 

RMtytamm uvx 4 2 *a i, t^xu »y * T-sft? 

[0 0 14] &*5, XW F&ttflHfH 7 ti, 71/7 F 
iSfr-t-^M 8tj;-3T^rhWy4 9#:f|-LTIE& 

mmmmztiz^-xy 5 0*5**5 1 *i«fii8®rr 

^ci:tJ;oT, 7U-yK4 3*£&-W©^h*«4 

5, 4 6t?ftoT^gia, byjm^mr^o ?-l/T> 
7 3Wf?ns^ 03 7fc^-r<t7t, ip$7u-ai 

— 7;I/4 0#x-f X**-7>/*— 5 3*^f-t7+y^ 
jg&SftTftTMX* 1 ©-RFfcltBtenfcfcfc:, 03 
7fc^fJ:7tc. ftx-fX* 1 #tVx* M/-2©|H] 



(4) #582 00 1 -30 7 4 3 8 
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m3ftM<¥k:«B£ftT, 03 5tc^-r<t7fc, x-f 

x^gB^e^t^gibTj^cTK^fcr^D-x-i* > 

[0 0 15] 

-rx*SBttKttS*<i!>*8«{fc (ffiBBESD *MEJt 

(t*ff) Wfcnti^, mar, #»fto««©ifii± 

10 £>© 0 MfCti, ftTMX* i ->ir;v#4f*jpjrat 

£3„ *T*t>> f-f7^f-7;l/4 0±tft7*y^ 
SttfcftTVX* 1 tctt?Zft&\Zy?Tv73.- >y F 

PB-r5fcJ6©X+aL-iig«fl|{i«gT-&»), X+jl 
-fc^WBliiBSftT^fcv^ 7te7Vx*l©r- 

[0 0 16] H2 2ttBSffi0X**HWfi«W7 1* 
20 ^LfcfcOTffctK 7fc^'y*7-y7°4 l©XU-yF4 

•f) fcBJSU STY F1J«14 6 £4^7 2 a#Kt£VS! 
teJBffi2ftfc*Bfta7 2£X+:t-ilS*v ? 7 3i:fc«fc 

•7 T±T73 fat £ SUggf £ C £ fc <fc -3 T7* a -ft * 

2 2© (B) \C^iri:r>lc, JiJ F±tt4 5©4>^fii« 
P 5 l£*f LT#-Y KIWtt 4 6 ©*>L*GiB P 6 «« 0 . 5 m 
m±73'\-rnfc«ffiT\ ««fe7 2©$fcSffi7 2 a©VSJ 
(OmZft&tfmZtfl 0 0° T*^-7fcfc©tb, C©fit 
30 B^a?PfcbTs 02 2© (A) t/^i^tvX^a 
-»BI*^7 3*_fc^"«^0. 5mmM^ Jff-T F± 
• 'M4 5©4>'DffiBF5t^S^ Fldtt4 r©^ffi 
BP6*lmm±73'\-r?»-&^<t7{i:ISSr§i:> tttf 
fe7 2(D4feiffi7 2 aOVS!©HlfrftttW*.tf 9 0° lcj| 
*^.o ^©^C, 02 2© (C) ICKtZvlC, X^a 
-iSS^-v 7 ? S^T/jffll'NO. 5mm|U^T% 13-4 
F±«H SC^fiifiP 5{C^LT7J*-f' F^tt4 6©* 
i&ffi«P 6 5- 0 mm t ^^.ffiBST-TTj'X-r <fc 7 

fciarrstx fi^7 2©5tffl7 2 a ©vs©w#^ 

40 «0»J^frf 1 2 5' fclS^So <KD<t7lC, #>f KMM4 
6 ^±T73|plfc 1 mm©1S< <1*^X h P-*7>^ll^ 
S^5/cttT% ««fe7 2©4fe^7 2 a©V^<DW*^ 
^9 0° ~1 2 5° ©**&ftjgtSBrtT«»f3 
«tffe7 2©5fei^7 2 a ©±T7?(pl©nI*) 
ISBtf 1 mmJJ(±tC7vt < ^tltf > ^©ffi«fe 7 2 <D9t 

©ffitffe 7 2 ©Sfcifg 7 2a ^7C©^tC^7CT*f?S < * 
-7TL*7 5>ft-5o ^LT, COS(fte7 2 

©5t^7 2 atfjc©IEL</^#tc^T-#&<&fty:> 

so ^f-r Fijffl 4 6 £ni§7 At^a < Hjresfc < 



(5) 



fc, yt&V«;Z77~?3i-v b 3 8££&Lfcfct6lc* 
X*a-WiE*^7 3lC<fc3#V KH«l4 6©#Li£# 

[0 0 17] *58Wtt, ±EOlBI)H*l!fi*-r*fe«)»i:a 

? tut miteo pmMKff smi^m^M^mm^. 

SJ:3k:»S«nfc«tf*il«IHc^^ }¥ESI5#©rJ 10 

imtTJxsrb^zrgmttimtzztzmtis 

[0 0 18] 

wai^ -fmw.y u-Atai vwfz titz 

«WB*SfcfffcK*t LTtMBrtHSI- S X* aHHfiftfffc: 
fct,>T, 1BJfa©^I«c^^tfIt&3^ft©fcffa 

ffffl»*«*atT, *o«tffeORnwBtffE«na^r 

t?»*,~ " ' " ""' 
[0019] ±Eo«fcdfc«ja«nfe*5sw©*tf*i* 
*t«i:ntf. msti<Dt$iffi!iicnj±-ztiz>w&.mi<DW 

ttlc£/£ Lfcgt&ffititf £&3 «BE©tf faff fflflWIH* 
ffEttttSStflt ±12©.}; 51c 

m&ztitt&wiDTjxtb'^zrmwii., mztz<D 

aim& t X* -PH* 5> i: © IHITWttWfc K^ii $ n 

fa©^i«fc«iabfe^iitt^sa*«BR©tffaffffl 

[00 2 0] 

KW©ISSfiO»«] Wis *^©x^x^Kv-T^ 

aremwtZo 

(1) • • • jfcf^x^SBotoTWtfoiroH 

(02 3—03 4) 

(2) • • • yf&yZv vfai-v bcDfSAXm 50 
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&\cWtZWfl (01-06) 

(3) • • • x*i-pn#f?t©§i i <vmm%k<r> 
mm (03-01 3) 

(4) • • • a -wmmmom 2 <v$mem> 
mm (01 4Rt>*0i 5) 

(5) • • • mmmmvmm (01 6-02 n 

[002 1] (1) ••• ftT-fX*gB©&jiT 

mftvmw 

$f\ 02 3-02 4lc i-pT. -r-rX^F^-l'^gB 
T'hZJtrJ X *gB©Mj*TJ!g# fcOV^TWffr* 

02 3, 02 4Rtf03 4t^-r«fcdfc, #510.8© 
)tf-fX^gl8ili, ^+-5/8 2^ 7ay^U 
;l/8 3t> ±#/*-8 4 i:&C<fc oTM¥&ilS©7MX 

?mm*w 8 5 *m^c?n, 7ay b/^)i 8 3 ©±sp 
-fysfznzxsimtitetiT^Zo =thXs t&mm 

7pyh/^;i'8 3©TgP»cti^ ; eijxxwy * 

8 9, >t*';a-A9 0, 'N7F*y> ; 1"y^9l, -fV 

LED GBSJt^*-K) 9 3fSWi?ftT^5. 
[0 0 2 2] ZlsTs 02 4 titi^lc, ^-^8 

2{iasn©^^uxjni?nfct>©-efeoT, c© 

5"*— ^8 2 lct4*¥a»8 2at ^©/.HMSPS 2 

tt-itenwmsts&s z-b kwmmem&B zc 

timX.btlT^T. 7k¥iggB8 2 a©M^{ll*«gP 

9 6fc"J:oTHMa[SnTi/^-. ^ltv *©*¥a»« 
2 a ©SlS**BWi:tt35FJ&R©*S!©MPa59 7*^/8 

%Wp.tifcitis©x^yFaJ8 2 dfe^iK.enTv^ 

[0 0 2 3] f LT, CO'>+—>8 2rtti:fi*iiSn 

H01, Xvl'F^P-Al 1 K 
12K yZvZTvfa.-** bX'$>zyt¥V>yt7>y7 
a - 7 M 3 1 *f-fX^^7y^-i-7 h 1 7 1 

f Lt> X5^K7U-A1 1 K 
U-Al 2 K ^^7^7 7^7 h 1 3 l©(f-y 
^77 7"}|i7U-AT'S5i:^ 3.--yh7l— A 
Tfe5#KXlx-Al 3 z^x^^^y/^-^ 
h 1 7 l©f^X^77y/^7l/-Al 7 2fii 

~>^-S/8 2 i:|B|fi|t^SII©«^tJ;oT7'bXj!inl 
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[0 0 2 4] C£T\ )tf^X^gl8 1 OfflATW* 
tCO^T^BJIfSi:> 02 4&tf02 5lC7fi?£ 

2©7k¥Hg|58 2 a©HflPgfl9 7©t5 
4fi»l§mffiBP l l F l o 

7 M 0 1 ttX*^-U 1 0 2 fc, %<DA137-V 1 0 
2trfA^;l/h 1 0 3*^LTa»«nfc*7^-'J 

i o 4 *-©=£7tt7-y i o 4 fcaafcSftfcSBi* 
7T&S4W71 05^73^71 oetictoTe 10 
dtentvc* cn6X*^-u 1 02, ^7tt7-y 

10 4, * FeA^T 1 0 5Rt?a**7 1 0 6 CD4 tt<D^ 

1 ^icgitwcK^wt^nTv^^-^a&i 07R 

tf„ 02 8{C^rf«fc9^ *-^ttl 0 7}±7K¥ 

HgB8 2 aOTffifc^lkttSttfcP-r-fVy*-* 

1 0 8©^-^fflT«So 

[0 0 2 5] 02 5—03 OlC^f .fcdld 

>T F7 1 1 1 *P— r-r y^7a- <y F 1 0 1 20 

<DMn9S9 7 flCfli^fcflRVrS. C<E>R£, 
7U-L1 1 ltt#¥IKWl 1 1 a i: 1 1 

l l btlc&^TMm&WfiLMlcfcf&ZtiT^Zo * 
CT\ C<0X9-r K7U-A1 1 1£»7K¥«BB1 1 1 a 
IcB&Zftfc 2*<DiM mi 1 2 1 1 #<D8ittiB6M 
WKjdl l 3fc£D— r-fV^7a.-y M01© 
^7#7-U 1 0 4 fc*fffl#7 1 0 5 02#£>3t«ll 0 
- 9 b - yk^mffl 8 2 a £±7? teS*ttt3i-5±tf 5tt 30 
fcgtttltftflW F58 1 1 4 ©±4^cfBtg-2-eT> £ 

7So ?&t, C(DX^ F7U-A1 1 ni:2*cD3t 
tt 1 0 9 £ 1 *©»W-lhi&fli£a 1 1 30iJ*a5»t?* 
¥ttt3a**nTx TMX^Mx-8 7<Dtt—T<{V? 
St>*7yn-7^>773[nlT'«S^ffa, bTaftfcMb 

1 1 \<ommm^\ 1 1 b©-Jsw©tiiiBfc--wc7i' 

Xj&ni^ftfc^-y * 1 1 7 p-7^ >^7a-7 F 40 
1 0 1 <DBtfj#7 1 0 6©TS©*7fc«-&Rlftgf!:ft 

So 

[0 0 2 6] 02 6—02 9t^-r<t^fc s 

«)7 b—A 1 2 1 *M3ffi9 7 COMSSiflOffljX^fig 
P 1 2lC»#&A/C\ *©#WBft:7l/-2». 1 2 1 ^ 
■V-^8 2lC±T73[6lT^S^01g, h73lRl»C|5|iigft 
tWOWtSfc^fcx X9-YK71/-A1 1 1T*#P$IS 
171/-L1 2 l£^-©£0ig, h*rfiufcl8»t»#*J: 
^fcajg-rSo CO^ ilcO^^|gif)7b-A 1 2 1 
tt, *¥SSP1 2 1at *£>7j<¥«S151 2 1 a 50 
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P5flB*»6SW'\ i Ffftt»£:i£tB«tifcfe&Pil!l7-A» l 
2\bt, l 2 l a©W«S*»6±*k:Sit 

tttA^±tf6nfe»«*^^«W8»»l 2 1 cfcfcJ: 

fe^MM7-AgI5i 2 1 b(O^^B<OfefeMffl!li:. miQ 

1 2 2 fcTtf-Y FfcfV 1 2 3 

^»«tiTv>«. =tvx, mmai z 1 cowattt 

So 

[0 0 2 7] ^CT\ 1 2 2t#^ 

Fkfy 1 2 3*^1r-S/8 2 0MPa$9 7©fe*PHB^ 

ttgg|58 2 e t^«tlTV^*fe&-J*©3&Se>*^ 

ft 1 2 5 tt-nvmavM m 1 2 6 

A,t\ #P$fgI&7b-A 1 2 1 %>"V-^8 2 fc^©/£ 

tfV 1 2 2 **iD*:±T*tfin?a&*^9J 
g, h*iSlk:|Hl»afe»cJ»t)WJ-*. *LT, cco^, 
fee-W©AA^«Jtf>l 2 4 5X7^f K7U-i»l 1 

10***8151 1 1 bfcjgis*nTv^iE&-»o«ff 

ZJgOAAitl 1 5©±4gSM 1 5a**&J3ffc«»>fc 

*«nT^s*ixflaBiif>ffiuxftffl«^aiJi 1 6*31 

LT, Cft5fc£Htf©#.k»l 1 5<D_b$l 1 5art 
tc}f A"f So 

[0 0 2 8] fS^ 77^K7U-A1 1 1 <0fc9l 

1 2 4 1 1 5<D±^P1 1 5 a 
cf> P^CM^SP 1 1 5 b T» 115c 

^Bi g. h73(njtc#iwi!i?nT, mrnii\s-h\ 

2- 1 A^fee— 12 2 9 7 ft 

-^h7t>^a i 1 1 tmbmm7\s^£rz-rbim& 

SftSo 

[0 0 2 9] *?Cs C©(S, 02 6— 02 8^-T«fc7 

fifi-WOXjSlJVK^t 1 2 5<Dffl1&& 1 2 5 a<D± 
aSfiWfcS*-J*<D9Ptt7-A» 1 2 7 

*t<D^e > 1 2 2 £fe&-*f<D£££ yfe^ft 1 2 5 
rtlc*©M»» 1 2 5 a frP>**4673lSn?&S£91 i 7J(S) 
tc}fA1-S^, tE£-tt<D$tfi.7-l>®l 2 7tf-«$ 
14lcftLT±73T*feS^Blj73[pIt»f^ fe^-M 
<D3££t? V 1 2 2 tf ySc-&7X 1 2 5 F*g 

fcJfA^7^nSfc«fc, £fi-W©Ptt7-Ag!5 1 2 
7*TOTfcS£Blk7J|ql£Pite®7CLT> 
->«©5t^^y 1 2 2fl«Htt»l 2 5 a^6«»±^F 

i^fc^LT^So fct, fe&-«©3^tf>l 2 
2 *&&-»<05Wt7-Affl 1 2 7 ©WttfcttUTfefi 
-*f<D3^^yK-&7"v: 1 2 5 (^t^ U y *&*&&1<1t 
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C0 0 3 0]^c, 03O&t>*03 llcitJ;^^ ft 
¥¥vt7vZf=L-V b 1 3 1 ©#K71/-L 1 3 2© 
13 2a tttffi® 1 3 2 bOfe&iiiWaJfcJBa* 

13 2c (H4*Sg) fc*n* f nfc&H& 

-^ 1 33, 1 3 4<0tt>HiaiJ*Sltttfc«^**S. * 
LT, SWBW«fce— * 1 3 4©cf>k 10 
fcJ35r*»6SWbfc45feH»©±*^l 3 5 
8 2©*¥MgP8 2 a©|«P»9 7<0ft«KSI©±a«c:± 

-A 1 3 2 ©^i^gB 1 3 2 afcS'lr— S' 8 2 <D*¥SSB 
8 2 a«0Sy*|||©±fi|Jfc:fefe-jt#O^>">iU-^ 1 3 

1 3 5©»t»iD*:±^J^6ffiiUfeiDfe— WO 
lh*->*13 6*#|SMB»7b— A 1 2 1 ©*¥*tWl 2 

T, * ©Hl§7 b~A 1 3 2 cDt505 13 2b ^rP^lg 20 
ij7b—A 1 2 1 <0±BBcfi&-W©'O^aW^ 1 

[0 0 3 1] JM±lc«tt)x f(&\Z'»97y'73L=.y h 1 
3 1 #5/*— f8 2©WngP9 7 0±gP{a«P 1 3lC-> 

-ii2i fc©±»HteEwa,fc3fcL-r&fM"3©>r 

VS/aU-jri 3 3, 1 3 4 *^UTffiD W6ft*. 
*LT, #P$|g»)7b— Al 2 lOfcflJg* h/jft©^ 
PUBSlciOT, yt&Vvt7vf3.-v M 3 l*«tt 
JSHW©£6-W©-f 1 3 3-£IU»2j&£ L 30 

T, 03 7 7?§J0^tfc^91d73lol©TKffi«fcs S3 8 

[0 0 3 2]at, 03 lfttfH3 2lc^f .fc^C T 
^^hU-8 7*J/+-f8 2©«MH&359 6*»6 
7k¥§gSP8 2 a©±aS©fteS«ffi«P 1 4lc£07a7j 

M^-8 7^fi!c^j|g»c<feoT^2nTV>T, tK¥« 
© h 8 7a OW*k:SftKT»«ffl&KO h U~ 40 

7D>h/U;l'8 7 b*M*J*»*tlT^^*o fit, 
hU-**8 7 a©tuMH©±gPtS(^P3^©lHim8 
7 ci)Wl$.ZtlT^T, ^©(Him8 7 c©4>*gP^?>^ 
087 dWtefatfT hb—- feV^-t^ofc7xS©S 
^T*SJSiSH!P*8 7ejWgja«nT^S. $7c, & 
SSSSP8 7 dOHBaJtetttBBt-SXUy 4 
1 ©Xb-y FlglS*-* 1 4 2 fcft-TSaStf ffl<D«fc* 
SP8 7 f«2nt^5. ^LT, H/-*ft8 7 a 
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© h 8 7a ©fe&nfiWe. *T*tt«t»^ T 

fc&-ft©W#©?!f-Y Fb—/b8 7 gtf-H*J&»2n 
Ti/^So Sfex CObU-*#8 7 a©Tffi©fl&ftBWB! 

tflwasnfcffi«icD— -y noio 

*8 7htf£61a, b^fafcWttfcHMBBSftT^ 

[0 0 3 3] ^CT\ il©-r-YX^hb'-8 7©£fe- 
*f©7?JV FU-/1/8 7 g%S/1r-S/8 2 ©££-*f©S 
fii*g|!8 2 b©fi®|T\ *¥HaP8 2 a ©fe&WftKM 
P 1 4±fcfcB]a#fafc#¥ttfc#A-rS. -f3t, £ 
sfc-ft©^ Fb—7b8 7 g3Wte&-W©SltB»8 2 
b©|^<|]©Tffiffl!lt»-5T7j< ;s F«tfl-SaiUBX5nT 
^*«R©h 8 2 f ©TSnc#¥«fc#A£ 

tl, fr-O, M/-*ft8 7a^P-f-f^7a-7 

HOI RtfX^-r F7U- A 1 1 1 ©±gP^fc^73[Rl 
tCgf <*«fc9lCLT, i/-V-i/8 2rt{C^01a73fpJt7j<¥ 
«fcJfX«tlTBl»)WtSn* 0 &33. FU-*{*8 7 

t^Xh7A-87 i tfX7^ F7b— A 1 1 1 ©— 7? 
©ffl#<0±»lc3SR?nT^S* h 1 l 8£#1£ 

-8 7tfi$/*-S/& 2rt^e.^9lb73[^t ? FfflEtStt 
mfili:^iin5>©7>F>y/^-8 7 i N 1 1 8(DS8tC 
iOTillhlT^i. fit, ^ + -^8 2«fc*BJa 
73^e>JfA?nfcrwX^hb—8 7©Tffi©5-y^ 
8 7 h*'n-f^>Wl-7 h 1 0 l©tii77^7' 1 

0 6©±g:©^7ti«^nsc tta*. 

[0 0 3 4] ^t, 03 2&t?03 3t/K"r«fc^tC, J/ 

•V-i/8 2-©fe&-*f©SttS»-8 2-bt*¥«te*f-D- 
ffiif ilBl?nTI/^7i^-'W©7 ? -Y ^7^ V^-o. - 

•y bWf*tt»8-2 g©±gpt; f^X^^fy/^ax 
>y M 7 l©r^X^^77y/^-5fif7l/-Al 7 2© 
7 2 a^7|<¥«fc««LTs £fe^-W© 
ffi«^46tfy 1 7 3£it*^l 7 4tCcfcoT{iW?li6L 

-A 1 7 2©*#afe«j8SttT^SRJ&l!!lffi 1 75f3 

y/^-i 7 6o**a«>»6^tfi*nfeRj&Roiaa5Ta& 

5r-rX^^5y7^Pl 7 7^R»[Himi 7 5©**^ 
^RJ^Kfc^snfcR^ 1 7 8j^5T»fe:ittf* 
#f 3:t$SlcJSAU ^©r-CX^^^V/^-l 7 6© 
±«g©^t«^nTI/^7vV^aJl 7 9#RJg(H| 

mi 7 5^fc7j<¥«tC«B-r5i:, f^X^7 7>^- 

1 7 6tfft^fc? -y >77v~?3.-v H31 ©&j$-r37. 
If y F/b^-^ ©R±ffiBtc&tf£ W-T S«ffiT-7K¥« 
tlg^^nSo =S:^ C©7V7>^5y7*-l 7 6© 
r^7N^^^y7^i 7 7©±gi5{;:{iuy^©vy^ 
•y M 8 0tf|i]^tIiSnT^5 o 
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[0 0 3 5] ^LT^ H3 4fc**J:3fc* fiV 

2ftT^3±7J/^-8 4**>*— 5/8 2©££-*f©S 
«^gU8 2 b&tm4&HSI©fi*Mg|58 2 cOftMcflK* 

&©&ltg|58 4 8*^-^8 2cD-&H-30©Sfiggi5 
8 2 b, 8 2c OttMiC^At^lHROtfahff 8 2 i lc 
*©±7J/S-8 4<D5¥tt*=PJfflLTic«>iitf. ^LT, 

02 3t^-r«fcdtc. 7n^h/^;l/8 3tv' 10 
^-i/8 2©7£;&-*f©SiaitSB8 2 b©flOWas<D91-fl!l 
fttf±*<*-8 4 <Da^ft(Dififfi®<D9].Wfcm&/vT* 
Ml<D&±$l> (MnttT) ti^Tflllhtntf, 02 3 

t^nfcjtr^rx^^«8 1 ©fflinrftittfsST-f 

[0 0 3 6] i:C5T% CO^X^i8 1(i, ft 

f-fx^i©n-f^ywai, ftrVx^sas i 
Mx-87©iam87c ft t jtr x * i 

«-r^o ^LT, f-fX^M/- 8 7CDhb-7D>h 20 

X^'yf^ON^ntx P-f-fV^t- £ 1 0 8tfJ£ 
EBBWBS nto—r .fV^7a^7 HOI ©tfJTl 
#7 1 0 6tfsE®t&mi-£riZo ?Z>t, ffiXl^T 1 0 
BiOilOf/taoTf'fX^ h b-8 7 ©^-y * 8 
7h^fgfl?nTs f^X^M/-8 7*%f^fX^g 
■ 8 l rtO£Wa;£|6ifcn-r-f v^*nT, ftx-fX 
* l tfftr-r x*««8 l rtfciRt)a*n*o 
[0 0 3 7] -?-LT> rwx^hu-s 7©p— r-r:/ 

8 7h^5>nnT, r-fX^ht'-8 7#0^iM&L7c: 
-tSBifc#^©£ J; o TP-f^ vy^TffiBfc*©* * 
ft®*i6£tt3 fcftt, 3l#^#©tfJ77^7 1 0 6 ©IE 
laiBEl&fcioTx ^©{±177^7 1 0 6<D-T®(D¥7& 
X5-YF71'— Al 1 l©v-y^l 1 7lc#n-LT\ X 
7^ K7U-A 1 1 ltfi29tl jfijKfrCiS'f (MRP 
C^T^-rffiB*T^ffIe7?[RltX7^ FJHftSn 

[0 0 3 8] -TSi:, X7^K7l/-Al 1 1 ©k&- 
*f©7JA)gl 1 2lc£r>Tm&mMy\s-L.l 2 10£ 40 

£-*f©#ix6£»j£:/ 1 2 4 #0 2 9 ic i jK«Bn?gvr 

T, £|5$&1S7^-A 1 2 1 tffc&-*f©££Vf y 1 2 

2^^wc02 8»c i jftfflB-c^rffi«*»6iaii»^-r 

{M*TfcWg#fafcBiMB»«ftT, 7fc^t?-y77-y 
7a- 7 h 1 3 1 *lW©fefi-«0^>->a 
1 3 3^4>^cLT, 03 7 t^LfcTKffiB^e.03 
8»C^L/c±^ffiB*T*^01c^fc±^nT, ft¥ 
tf>y:7 7-y7:i- <y h 1 3 1 <DWM?2>t-< X7t-7 
;h 3 5it)tf^X? 1 ^f^X^^7y^- 1 7 6 50 
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X 7 M'- 8 7 ©D3#t 8 7 c <D±j5lC7k¥#lcW±.Z tl 
[0 0 3 9] ZLT, &Xbay\£3L-5ffrP>(DmMR 

fa**-* i 3 stcfc^Tftr-cx^ i t>mmmz 

fU ft&¥v57V73.-v M 3 naot^x 

[0 0 4 0] * LT> Jtf-fX? i ©^-^©fag^tf 
/XfiB£©i&S7&fc> -rs?x^HQ8 9 3W*n* 

D-f-fyy" ; e-?i 0 8tfj£l5l£ISBKn*nT> p 
-TV y7**7a~ >y M 01 ©tf}77^7 1 0 6*fi£Hl 

feig«i?n^o ?z>t, v-nywwfflflFc x 
F7U — a 1 1 1 t>m 2 9 tfas-e^-rffifB^ft 1 

Tv H|5?JSK1&7U-A 1 2 1 #02 8fc:l9*tf^rffi« 
fr6 l jSfcBSTfa^ffiB* T^fl! h ?j rfijlclsIiSIBIiS n 
T> ft¥tf-y^7-y7a- >y M 3 l#03 8fc:^L7c 
±mtfLmfrt> 0 3 7 fc;SLfcTHMfcB*TfcflI d 73 
TP$8gi&2ftT> f-fX^T-7M^X^^7VA 
- 1 7 6fr6T2f\*IIJteftT, ftx^X7 1 tff-CX 
* M^-8 7©G3m8 7 crttc^BSnSc C 
©*£. T-fX^hU-8 7*^01 b/3|fijlc7yp-x-r 
y^ZtlX, KtjX? 1 Wf^Xyil8 1 ?Wfc 

[004 1] (2) ••• K.¥\?v?TV73--v 

$UCs 01~06lc,t-pTft^tf-y^7-y7rL--y h 1 

3 1 <omLx-m&^mLTmmir^i)\ s*\--83~h 

6 fc^-T «t 5 fc, il © kT -y ^7 7 -y 7a - >y h ft^ 
ewry-frL-y hi 3 1 tt^S«©^T7PXj&p 
X?rife7k¥ft#»7U-A 1 3 2©±fc:J§«2ftfc& 
©TfeoT, f«^7l/-Al 3 2©hu«SSP1 3 2 b 
ifcXlfVK^-^ 1 3 3*SB:Rfc««U ^©X 
UVF^E-* 1 3 3©;e-£$4l 3 3 a©±Sfcx-f 
X^x-7;H 3 5*BS»l/T^S. ^UT, f-fX^ 
7-7;H 3 5©tf*±SPfct±raSI^«©iaSPT-fe5 
-trV^-yy^-TFgPl 3 5a*«?nt^. * 
LTv xevKW-jil 3 3i»)^yjffl!l (^WaTjlfiJ 
B) T\ #B7l/-Al 3 2©{S(?^gI5tjG-pT(5{? 
yjm«©P8PgPl 4 6jW&fc£niVT\ ^©^PgPl 
4 6F*gt7-^©lf>y^7'y7T*feSft^tr>y^7<y7 
1 3 6tfmm.ZtiT^2><, ?LT, JKDft^lf >y^7>y 
71 3 6«*f%U:/Xl 3 7)b^tl/cXb7 F 1 3 
8t, %<DXlsv F 1 3 8%mftt&9zWai. bfifat 
Wr&TX-l' F±fft 1 3 9 £ FUffl 1 4 0 tZffiZT 
^/^T, cn&^ K±*l 3 9fc3?^FllSlil 4 0(i|H! 
PSP1 4 6©fe*WtllgP©rti!lffiBfciptf«tcjEB^tX 
T#H7U-A 1 3 2©TSHC*¥ttfc«l»>fl'W'&nT 
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[0 0 4 2] fit, &&7\s-L. \ 3 2©TSB©-?3 
©«a5©T95ffi«tltt^Uy H 1 3 8%£01 a, b7?|n] 

t^B-rs'N-)' mmmmi 4 i en-tv 
r, c©xw mrnmi 4 1 sxw fto*-* 

1 4 2 ¥7h l"(V 1 4 3 t. ^©^7 h M> 1 
4 3©ffl#«©£-*>' 144^ Xl/7 F 1 3 8©— 
l5<Dffi®ti:W)Wft>nX^X, %<D\Z=-*y\ 4 4IC 

k^xmsisnz^vt i 4 5 ticz-oxmmztix^ 

%>o fit, jJW F±«ll 3 9^K7WA 1 3 2©T 10 

a$t*iiiAtfitiwfei6snT«t»)f*t*6nTV''T, xi^ 

7 K 1 3 8©-#©«HI5tfHtt<DX9X FfBlS 13 8a 

^H&l^fcX^FgftfcSPil^ftT^So *L 
T, X W F 1 3 8 OflWOSSjffiW*^ Flltt 14 0© 

ftTl^T, XW F 1 3 8£>Mfifc: < fc-pT7.l< 3 pgi^£ 

[0 0 4 3] &*5, tf'f Fitt 1 3 9RT}XJ FBItt 1 
4 OOWffiSP (&Wb#ftffl!J©iO) ^HSiffil 3 9 20 
a, 1 4 0 atcS/^tt, &«SSIS (fcCT a73l«]<II©4fS 
90 ^nTil*l 3 9 b, 14 0 blC*§$£ftTl^3o * 
LT, tf-f P£M 1 3 9 <Dm&H 13 9a filk*^ 1 5 
1 ic£iX&&7ls-L 1 3 2©~FWfcBlD tttt&ttfc 
fitffel 5 2t<fcoT#»7U-Al 3 2©Tffi£ttB 
^<6S¥g|3 1 5 3 £©2 73ftfc&«&i62nTig*tifil;: 

B&snTi^s. fiu c<dim F±tti 3 9»»ar 

SX+a-ifflS^tffi/htiKdttC^So ^LT, (1 
CD^ Kitt 1 3 9 (DrTIW 1 3 9 btt8BfifSX*i 

— MSttfll-l 8 HC- TIP* 71^-2*1 3-2©TSPK: 30 
&9Wt6ftT^3o $fc, 3?-f Fllttl 4 0©H5©*SS 

•T-4'0a'liP7^tl 3 2 ©T^tcM£*XfcG9# 
SP1 5 4-efi8t«n, #R7U-2» 1 3 2©TffifcJ&S 
SftfcX7-< FKFlkffl2SBl 5 5fc:3»Snfctt«n?B 
Dtttt&ntVT* ^©#-f FUttl 1 4 OtDRTlftSSg 1 4 

U—L 1 3 2©"FgP^»?Wte>txTl/^o 

[0044] 0i~05tJ;oT> xe^F;i/* 

-*w{*tfw*i 6 \ic-D^xmiirzt, j»7u- 

K 1 3 2 ©M^ 1 3 2 b©Kl£*J(iWli:¥rogK©«J 40 

^-e&axey f>p*-*» iias 1 3 2 d tmi&zft 

"CVT, *©xe>K;l/*-*ffjl»l 3 2 dtCX^y 

F;i/^-^ 1 3 3^a?n, xeyF;!/*—* 1 3 3 

©TSP©*^©*-*^ 1 3 4 tf#®7 U-A 1 3 
2©TgP£X^-+rT*£3 3#©X^-Xfc?y 1 6 2, 
1 6 3, 1 6 4£:ftLT3#©it*^l 6 5, 1 6 6, 
1 6 HcXiXTJofrZWWtitfZtlX^&o £•©<£ 5 
£, XlfyK^-^ 1 3 1 3 2©T 

gPfc3#©X^-Xlfy 1 6 2, 1 6 3, 16 4£/}-L 

xmmttfi-rzvmicmmzt. ^7^1 3 50 
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2tcMf-5T'fX^x-7';H 3 5©i«£H I*yh2< 

[0 0 4 5] £C3T% iz®m. (iSSBfi) ©)tf-fA^ 

tc, ft&¥v57V?l 3 6<DM%^yX\ 3 7©4»'D> 
Ofclft) F£«il 3 9©(fjD»fc¥ffT?x *o» X 
ifyFW-^ 1 3 3©4>^ii^>'-^S*^P 2± 

ttt, xey F;l^6— ^ 1 3 3©4>^t^-r F±tt 1 3 

9ow>fcoHo^6 (sps) l 1 tmi>yxi 3 

7©'W>£;*f-'f F^ttl 3 9©fW>i:©KI©>l1* (H5 

[0 0 4 6] C©FS, MSUciSfc, XWKl 3 8 
©X9XFI4S1 3 8aJb^-rFiWl 3 9©^«lcJi 

S», «WU>Xl 3 7 F±tt 1 3 9 i:©|ffl©Tfffi 

L2tt-3e©fltfc!«lj*fclSB£*nS. fif^T, XlfV 
F;l/*-^ 1 3 3 *m-W7 U-A 1 3 2 fcffl#4TSlR 
©HflEtioT. ^©XlfvF;^-^ l 3 3 hiiJ F 

±14 1 3 9 £©m©^m 2 ^ l 1 icisffifit-a?^ 

[0047] %z.x\ cox^yF;!/*— ^WWtflMI 
1 6 lt*ti, *-^SSl 3 4©±§P^iSffilStcttRL 
^{4S*46¥©7?^-5 2 #©{igi£#> tf y 1 6 8 
Fulfil 3 9©«c£Wx7?fafrkf¥ffL;fcR$T-3 
*©±*y- 1 6 5 , 1 6 6, 1 6 7 fc -i- o-Tt-^ii 
1 3 4^3*©X^-XlfVl 6 2, 1 6 3, 1 6 4© 

T»fc»»(**tTSa&r* c tie it)"; x tf y F;i/*- 

?133 fc*f-r Fitt 1 3 9 t(Dm<D^&L 1 

yX 1 3 7 k iJ4 F^W 1 3 9 £©W© \TS L 2 (CAM 

[0 0 4 8] IP^, COXlfVF^— *«(*tt»Bll 
6 lfcintf, ^f-TF^ttl 3 9^©t©?:XlfVF;l/ 
^e-^ l 3 3 tlti'MvyX l 3 7 £©«Si©ffiW£i6g 

*fc^LT, cne-xe^F;^-^ 1 3 ZiLfttyls 
yXl 3 7 h^IB7l/-Al 3 2t»K-r*ilfc*«Tf 
*S©T\ ±IB©20©^L1, L2^«Sfc-gt 

1 6 Hi, *-^«Sl 3 4±tc«RL^2* 
iDfilftl!)^ 1 6 8^ F±$ft 1 3 9©Wffitffffi 

[0 0 4 9] £33, 07tt6£*©Xlfy F;l^&-*3 9 
©^Wt^^^-TSt©T'S-pT, XlfyF;^- 
^ 3 9©T^©*¥^*-^»E3 9 b>&#K7l^-A 

1 6 MzmsLhtctiimmb \^y 6 1 msmmi 6 2 ic± 



(10) 

17 

3 9 b*%&7U-h 1 6±lc}f$[©it*y*6 3fC«fco 
TT£fr5*^lhi«>-r3-7J> 2f>fK±Ml4 5*£»7 
U-A 1 6 t»f 0fttfftlXbfcffilBit«)S*8i56 4 

3 9 £tjW F±ttl4 5 £^n€nftH£#>-f 3 
fflMs>X4 2<D*fottf'C F±tt4 5© 
4^i>i:©ra©\li* xey F;l/€—£ 3 9 ©(f>i>£;ff 

aa^ofc. ee^T, mn7is-i± \ 6©ffiB&i6tfy 

6 1 RtfS*J^6 2 t, ffi«*J6S*gl56 4 ©ffiflTfn 
^JtM" F±tt4 5©ttg(DSM^^<J;oT^t)byX4 
2©4M>£#-f'F±itt4 5©4>n>i:©f18©\|-?£i:, Xt! 
VK;^-^ 3 90*^^ F£ffl4 50cf'L%t£DF4 
Olttt/^ni^Ul/S^ fit, <1(D/^ 

<=>-f, =§L<^:37,F7-y7£}S< C£fc&3o 20 
[0 0 5 0] Lfrt, COXWVAse-ZWtQWM 
■Vte, XtfyF;Vt-^3 9^#Sf7l/-A 1 6©±gP 

-A 1 6 2 H 2 0 1 fc^-r*5SW©SI* H 1 © 
^2<g«±fcH5<^oTLf do XtfyK/l/ 

^-z 3 goimB^tsagnsftj^^ca < w 

[00 5 l] (3) • • • X*a-iSlS18M?§©SfS 1 30 

©^Jfcffifco^TlBH^rsi:, c©*£8\ #>(K± 

tt 1 3 9 t-tiJ Fllttl 1 4 OCDWriji&j 13 9b, 140 
blC^-ft€nX*a-^8HI 18 K 19 1 
&©T'&3„ £33, Ctlt><DX*OL-mmffiMl 8 1, 

i 9 i imvffi&-e$>z>££frz, H±tti 3 9© 

X+^-li^^Sl 8 1 fcOlrVCBfclcWIIIU 77-TH 

mm 1 4 o©x+a.-iii» 1 9 1 \z-o^T\m$m 

[0 0 5 2] CfDtf-fKilHl 3 9©X*a.-S8g8$i 

1 8 1 134 K±ffi 1 3 9(0aitm 1 3 9 b<DM±& 
mic^ IK71/-L1 3 2^±73*^T^f;:Ha-r^«J: 

5ICX*a-iBI*^l 8 2ZJBMttlfZo fLTv H 
PI 7 U-A 1 3 2 ©T»fc«tf*J 1 8 4 <D@5£4ffii 1 8 4 

aic^^nrv^^^fa^ 1 8 4 c tT^?.}fS 

Ufcit*^l 8 3T\ *©HJ£*8l 8 4 a*#R71^- 
A 1 3 2©Tffifc@»-rSo *©&, %<D@ffl$a 1 8 4 
afc^SttTt/^^tfft 1 8 4 d^H71/-i 1 3 

2 ©TSfcJ&S t fcffi«J**!)ffl 1 8 7 fc «£S 50 
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*©BStf 1 8 4 aOHaSfcSlffe 1 8 4 ©SSTJlo] 
»C»UTitS^*±3IC3i^±Wfe)aiftaiJl 8 4 e£# 
^7l/-A 1 3 2 fcJ&SLfeffiWfciWt 1 8 6FtycT£ 
frbttfemT. ©fcffe 1 8 4 KIM F£«l 1 3 9 fc» 

if 4a i 8 A<omt\mzm^ztitc.nwM\ 8 4 

F±«l 1 3 9 ©Wig 139bt> "F7?&tfHH73ft> 

&*ra>fcffEs-t*:T\ ^oymmx 8 4 a ©$#±75^ 

©ffEfcfc^oTtf-^K^Mll 3 9©njftiftl 3 9b£ 
1 8 2©T^£, HPI7U-A 1 3 2 
fr&T7^filtttfc:ft^Ttffc{ftlii*i&^»l 8 5 

[0053] c<D7>**-mmmmi s it*™*, x 

*a-Hfi*5>l 8 2£±T?3fin?fc3&01m, n7J|p] 
tiUSPSirSJ:, 5Sf-r F±«i 13 9 <D rTIWK l 3 9 b 
flMKtffc 1 8 4 ©Wfl&iSS 1 8 4 b©tffe*fcSiLTffi« 
^46»*SP1 8 5fci&oT±T2ffin?*SfcflJo. pTa 
ifttSSSiHlSnT, 08fc^-Ti;9fc, ff'TraMl 
3 9 ©WW 1 3 9 bMAW 1 3 9 a{U£[e]IM 

5 0 *LT, K±Hfl 1 3 9 t-mcXU-y F 1 3 8 

^fljy56riRifc«#iBl«nT^ ma^yxi 37©^ 

[0 0 5 4] C<D^ ^V^x^^-V^TalqlWX+a— 
SHaWttt^ 2 0©X+a-fM«§l 8 1, 18 9© 
2 *©7.4 1 a— W&Z-'J 1 8 2, 1 9 2 ©{5jnA w 

a-IME*^ 1-8 2. 1- 9 2£±TPItf?!fl*Jfcf8g ! rS 

itti r 3 9©^flio; pfifo<Dm%ffl&*fi o& -j e© 

F±W 1 3 9 ©@S^ 13 9a (iffiW*46S*gP 1 
5 3^oT^I*Hc±TtM< C^fc*^^, ^©K, 
jSf-fKiWl 39©@®ffil 3 9 a&2#©{4W£A6t! 
y l 6 8©{||ffitc?Q^T±T73iR)l<:11^t<iS< c tlcft 
0> ^©TJ-C F^ttl 3 9©X*a-^S=&fT-pTt, 

0 1 t^L/cXfcfy F;]/*-£ 1 3 3©*iE>k*-Y F± 
fAl 3 9©*^i:©F^©^L 1 k:tt*fl:3^<584b 
&</\, fct, xtfvF;!/^-^ l 3 3 ©BtftWHJftfc: 

[0 0 5 5] i:C5T\ 05{C^-r<t9t, h 
U-8 7^ri'X^«*f*8 Srtt^BJa^lfllfcP — 
T-fy^LT, ^X^l§f-fX^T-7;H3 5 

<o±Wc?*'y*y#l : #mv. ^©^x-rx^i©^ 

fflflfflBtC, ±(6]^©2*©X+a-PS^> ; l 8 2, 1 
9 2«rffi«L, x^X^FL/-8 7©-7j©7+a.-M 
S*~7 1 8 2 ©JLtffiBfcli F^-<^-#©I«f 

1 8 8£0J&L, ffi73©7+i-pg*y* 1 9 2fctr-f 
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X*hb-8 7©j£ffiffiP^8 7 e©3-^#©F«9®I 

[0 0 5 6] cnfciD, ftx^X? l£Xb?vF;l^e 
-*1 3 3T?»aT@ieBilLT, ft¥e<y?7-y7l 

3 61C iot^f-fX^ 1 ©-r-^+A'7 f -**|}ftl/ 

K5-f /*-^IJI*IJWWft 1 8 8lc±# 
j^6^LT-^r«DX*a-«B*^ 1 8 2 ©X*;i- 

8 7©HsffiMPg|$8 7 ert©3— ?-a$»k:±^6SBi 
LT{fi#©X*a-»fi*$> 1 9 ZOX+a-H*ff 10 

[0 0 5 7] (4) ••• X**~m&ffiM<QWi2 

#lc, HI 4RI/01 5\cX^>X, X+a-iliiO 
£2©W£!ifco^TiBi»-rSfc, C©X*;i-^g 
^2 0 1 «, Xlf>F;l/€-$ 1 3 3%#|P*7b-2* 
1 3 2t»LT«*Wlfr*J:^t1ftai/fct©Tfft 
So fiP*3, M»Lfc#H$71'-i» 1 3 2©TSifcttaKr 
nT^3 3#©X^-Xtfyi 6 2, 1 63, 16 4© 20 

6 2 t 1 6 4 ££fiJffllT 3 1 3 2 
©TffiT*-73<DX^-Xt!Vl 6 2©tu?3{|J (&01b73 
IrHBD ©ffi«t*ffefcX^-^ey2 0 2*Sia«t* 
lit, cn^3*0X^-Xlfy 1 6 2, 1 6 4, 2 
0 2Ojj.aiC3*OEia^;Ha2 06, 2 0 7, 2 
08£j?AU *-ZWfiL\ 3 4fcT\frfr&ffiBl/fe3 
^©X+a-Sl^v^ 0 3, 2 0 4, 2 0 5*3*© 
ffiH3^;l/ti:fc2 0 6, 2 0 7, 2 0 8 IcJrtLT 3#© 
X^-Xtfy 1 6 2-. 1 6 4 , 2 0 2 fcfiC-j&A/e,- * 30 
©3*<DfflH3-f;Wffc2 0 6, 2 0 7, 2 0 8§#B 

7 U-ii 1 3 2 9SK 1 3 4-fc«DWP±Tft«6EE " 

[0 0 5 8] ^-LT, C©X*:i-SI6«$§2 0 1 let 
ftfcT, Xtfy F;l/€— £ 1 3 3<D$yi?jLl/i<'*)]/j3&} 

<Dx*3.-mmz-wffi<Dx*3L-im*i/2 o 4 ©a 

-WBE(4 2*OX*a-iB8*^2 0 3 £2 0 5©iU£ 

m&tcz^Tftoffi* ip-5, cne>3#© 

X+a-il*'>"2 0K 2 0 3, 2 0 5©fl£iiM£ 40 
?T?£, 3*<D£EJ§3^;WJte2 0 6, 2 0 7, 2 08 

1 3 4 t-mcX^y Yfr*-* 1 3 3 £HP$7 U 

VXl 3 7<Dmtllctt?2>ft.TjX? 1 ©X+^-gl* 
«S«g»«:flg-f 3 C £ tfT't £ &©T*&£ 0 
[0 0 5 9] (5) mZ&®M<DlSffl 

jwc mi 6—02 2tioT, jjf-rFBMtti 

4 ooRfi&iis 1 4 o bM(Dx^^-mmmm i9itf 

ffi2n3fc{;f*i$*#2 1 1 fcO^TUiWrS. 50 
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[0 0 6 0] £1\ H2 2ttffiS$!©X*aH(ISE«lPI 
7 l£*L7c&©T*£t>, ft&MvtrvfA lOXl/ 
•y F4 3*SfSW-rS*-f K±«|4 5«IB7V-i (0 
^•Br-f) fcBSU jff-f FIIM4 6 £$£^7 2 atf&J£ 
VSIilIft?nft«cilto7 2 tX*a-W»*^7 3 £ 

fcf, 02 2© (B) fcjjcf<fc-?K, #^F±$A4 5©* 
/frffiBP 5t^LT^ F9JW4 6©4M>tefiP 6tf 
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